


HESS GEOTECHRNICAL CORP.

EL CENTRO, CALIFORNIA 82244

MEMO

DATED: January 27, 14984

The attaghed sheet describes the tile water recording program for 1982, 1983
and 19684, The map is a reduced document from the targer color-coded map,

on file, at our office.
Shvewes |/

Reginald Knox {5] Wl?m 3

I
ce.: Denald A, Twogood (5]

APPLIED 8Ol MECHANICS - FOUNDATION ENGINEERING » ENGINEERING GEOLOGY

PosT OFFICE BOX 642 - 780 NORTH 4TH STREET
TEEpanne (714Y ARDOR1R « Te py- 1ARAAR QRE DHY



Total Miles of Orain Tile Installed as of November 1683

=

2B8,841.48 Miles
Total Footage of Orain Tile Installed as of Novemnber 1883 =

154.811.014 Feet
SUMP DATA [TOTAL]

Balton Sea Sumps

30
Other Bumps = = == = == — = = = = 478
TOTAL —~ = - e e =~ 508

13
Other Sumps = —« = = = = = = = - - - 222
TOTAL == me v m e 235
TILE OUTLETS
Tota! in Program [1883-B4) - ~ - 45
ACRES SBERVED IN 1983-84 PROGRAM
Drain THe Outlets - - - - - - - - 5.305 A,
BUmMpg = — = == m = - - 44,249 AC,
TOTAL

449,554 AC., % of Total = 10.77%

Total lrrigated Acreage Within [|D Service Area {(Est.] *4B80,000

HESS GEOCTE

CTECHNICAL CORP.
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HESs CGEOTECHNICAL CORP.

EL CENTRO, CALIFORNIA 92244

MEMO

CDATED: January 26, 1884

The attached Balton Bea water budget sheets (1851 through 186Y4) should be placed
in the binder previcus!y submitted with the 1865 through 1082 data.

You will mote that in some instances, a negative figure "paps up" in the "cther
surface + groundwater input" column. Of course, this figure is further reflected
in the cumulative column data,

At this time we are not certain whether the negative values are generated in
the input or output data; however. in making a preliminary analysis of the data,
we find that the error decreases with time, which indicates incressed precision
in measuremnent. On the ather hand, soeme of this error may be due to variations
between pan evaporation and actual see water calculated evaporation., We wili
continue to look into this matcer as time permits.

f /

ce.: Donald A, Twogood (57
S hveves {

Wilsen 3

Reginald Knox (5]

APPLIED SOIL MECHANICS - FOUNDATION ENGINEERING + ENGINEERING GEOLGGY

PosT QFFICE Box 642 - 700 NOATH 4TH STREET
TR1 FPRHANE IT44Y AR ORLR » Tt By 1RR.A78 QREI PHY



55

SEA
ELEVATEON
DATE . (-}

T AN 8 ~239, 69
7

FEB | -239.25
I

HAR 1 -239.03
Il

AR 1 -238.73
8

MAY ~238..60
1

Ju 1 ~-238.75
g

ey -238.70
)

AlG 1 -238. 83
b

5EP | -238,83
k)

DET ~238.83
)

NOV | ~238.83
8

DEE 1 ~238.55
Il

JAM ~138.30
1
0

HESS GEOTECHNICAL CORP.

" SER
ARER
AC.

198940
200725
201743
203125
203800
203115
203350
202673
202675
202675
202675
204023

205150

SEA
VOLUNE
A.F.

4336000

4466000

4506000

4367250

4398004

45467250

4577500

4546730

43456750

4546750

4546730

4608250

4639309

CHANGE
IH AREA
AL,

673

-673

23

~b7%

1330

125

LuN'L
AREA
CHANGE
AC.

1783

805

4185

4840

41835

4410

37335

3735

3735

3735

G083

6210

CHANGE
YOLURE

KONTHLY
AF.

70000
40000
61230
30730
=J0730
10230

-36730

81500

31250

CUNL AVE, SEA
VOLUKE PAN EVAP
CHANGE EVAP  HONTHLY

AE, INS A.E.

76000 .67 AL98t
110000 4,90 54334
171256 7.07  B2014
202000 B.78 102548
171250 1153 135114
181300 13.39 156391
150730 13.28 {55278
130756  13.04 151964
150730 9.08 103847
150750 8,31 96843
212259 4.89 56987
253500 432 30480

NOTE:

LUA'L
EVAP
f.F,

98536

189350

283098

418212

574603

729881

881847

987663

f0B3507

1141494

1192173

SALTON SEA WATER BUDGET ANALYSIS
SALTON SEA YEAR :

RATKFALL

AVE,

193t

cun’L

SEA RAIN SEA

DIRECT MHONTHLY  RAIN

INS.

.03

0.00

0.03

0.40

0.00

0.01

L

0.00

0.00

0.17

0.19

0.00

A.F.

198%

302

14%

21430

2871

3230

Ak,

1989.4

2491

249}

2999

19

2999

Ji68

24418

24518

24618

27489

30720

IF COACHELLA INPUT FOR MONTH HOT

IABULAIEB] THER “OTHER INPUTS® INCLUDE
CORCHELLA'S CONTRIBUTION.

11D 341
INPUT  CHH'L
HONTHLY  EHPUT
AF. h.F.

871918 183731

106212 289943

103441 393384

94289 487613

3470 583143

F6641  &79784

§1B96 771660

87172 §38852

115554 974404

104359 1078763

20642 11469407

REXILD

MEXICE

HONTHLY Cur'L

INFUT
&,

6443

2012

1183

1248

1252

LYy

4589

3538

2337

1%PuY
AF.

842

16287

18299

17482

20750

22012

26434

11023

34561

36893

PIDEHEX TIDHHEX

HONTHLY
TD SEA
A.F.

71342

109228

109886

36301

96633

97909

93158

71594

120147

107897

§2974

Cus’L
INeUY
AF.

150357

279785

409471

305972

602623

700534

193692

BE5286

1005829

1113328

12046300

COACRY
T1D+HEY
NONTHLY

A F.

71362
169228
165886

746301

96633

790%

93138

91594
120543
107897

92974

COARCH,  COACH.
HOHTHLY  EiM'L
DRAINABE INPUT
A.F. a.F.
0 ¢

0 0

0 0

9 0

0 "

0 0

0 0

0 0

0 ¢

0 0

0 0

$ 108000
1080600

0

OTHER
CBACH+ SURFACE+ Cum’

TID+HEY  BRHDRTR

cunL
AF.

1903537

299783

1094671

| 505972

502623

760334

193672

BR5284

1005429

1113328

1314300

108000

INPUT
A.F,

34036
22904
8063
59988
26430
37358
14223
-23300
e

5725

OTHE
INFY
A.F

7242

8049
15047
17692
21428
22850
20520
21292
21865

21B43



LTEN, 1972

L
SEA
R
ELEVATION

JATE FT. (-]
Nl -238.36

)
FEB L -237.73

7
MR { -237.45

2
APR 1 -237.25

¥
Y I -237.00

b
e 236,95

2
T -237.20

0
G 1 237,25

3
SEP 1 -Z37.40

)
ity 1 -237.45

3
My 1 -237.30

1
BEC 1 -237.13

3
Ja 1 -236.60

3

Se4
AREA
AL,

205150

207623

208575

209875

211000

218200

210100

209875

209200

208973

269630

210325

212600

SEA
VOLUKE
A.F.

46539500

4773500

48363500

4878500

4931000

4941650

4887000

4878300

4B47000

48346500

48568900

4899300

016200

CHANBE

IN fARER

i

A.E.

960

125

200

1106

-213

~675

~223

875

675

2275

Cuat
AREA
CHANBE
AC.

4723

4050

3823

4500

9173

7450

LHANGE

VGLUNKE

HONTHLY
A,

114000

63000

42000

52500

10650¢

~32630

~1030¢

~31500

-10500

31500

31506

114700

CoH°L
YOLUHE
CHANBE

A.F,

§14000

177000

219000

271300

282150

227500

219000

{87300

177000

208500

240000

336700

HESS GEOTECHNICAL CORP.

Avs. SEA
PAH EVAF
EVAP  HONTHLY
INs AF.
.39 39989
4,23 50500
7.13 85475
1.47 92560
f1.86 133891
13,38 163437
12,65 152821
12,30 150948
.06 133041
6.74 80786
4,27 51414
.26 27332
NOTE:

TABULATED

EUN'L
EVaP
AF.

39987

90488

176163

268723

4126135

374251

127073

#78041

101082

1092070

1143544

1170876

SALTON SEA HATER BUDGET ANALYSIS
SALTON SEA YEAR: 1952

RAIRFALL

fve.
DIRECT
INS,

0.904

0.08

0.907

0.00

0,00

¢.00

0.00

0.00

¢.00

0.63

0,52

0.00

CuH L.
SEA RAIN SEA
KONTHLY  RAIN
R.F. A.F.
19489 19489.23
1038 20327
1393 21924
350 22270
¢ 22100
UV #31(
b2
0
0 nm
¢ 227
o7 33277
04 42394

IF COACHELLA INPUT FOR KONTH NODT
y THER "OTHER INPUTS® INCLUDE

CORCHELLA'S CONTRIBUTION.

10
Ineut
HONTHLY
A.F.

107532

108932

$06287

106737

106694

106425

112646

132089

§7354

71891

[0
CURL
INFU

AF.

189964

2974495

406448

512733

613474

720168

B26393

737237

1071328

1158482

1240373

HEL1CD

HEXICD

AONTHLY 'L

FIDHREX T1D+HEX
HONTHLY CUN'L

INPUT  IHPUT  TO SEA  INPUT
AP A, A.F, f.f,
2610 2610 94001 94001
1930 4340 100503 194504
3234 TTis H0TeG 305270
1% 16686 L1IBKA  4{7134
2687 13373 10BY74 526108
2612 15983 103330 429459
31069 13094 109B03 739242
3B6Y? 22983 110294 B495%4
3290 26253 115936 945492
3236 29509 135345 £100837
4045 33554 101399 1202236
JAES 37067 95504 1297740

COACH.  COACH,

LOACH:

HONTHLY CUNM'L  TIDBsHEY

DRATHABE

A.F. AF.
0 9

0 0

0 0

0 0

0 0

6 0

0 0

¢ ¢

0 0

0 0

0 0

0 86000
g6000

INPYT  MOKTHLY

AF,

100503

110764

111844

108974

103351

107803

110294

115936

133345

101399

95304

9

CORCH+  SURFACE+
LID+HEY  BRHDETR

Cud’L
A.F.

194304

303270

417134

326108

629459

139262

849356

765492

1100837

1202234

§383740

856000

OTHER

INPUT
A.F.

32846

43567

5636

32518

M

4605

-21857

-29431

3N

L’
OTHE
INFU

AF

10084

14638

15202

18434

19371

20031

11746

14803

18744

18744



LTON. 1972

L
5EA
ELEVATION

IATE FT. ()
TN T -236.60

2
FEB 1 -236.45

6
HAR | -236.20

b
APR L -235.93

I
HAY 1 -235.90

3
JuN Y -236.00

9
ey -235.85

b]
AUE | -235.00

0
SEP | -236.35

b}
ger L 236,23

b
NOV 1 -236.15

3
BEC ! -235.90

b
BN 1 -235.75

b

HESS GEOTECHRNICAL CORP.

SEA
AREA
AC.

212600

213200

214200

215200

215400

215000

213200

215000

213600

214000

214400

215400

2160400

5EA
YOLUKE
AF.

3016200

a04B130

3101400

3134900

31563800

3144000

3134900

3144000

3049430

3090750

5112050

31465800

3198300

CUH'L  CHARGE  CUM'L AVE. SER
CHANGE AREA  VOLUBE  VBLUHE PAN EVAP ML
[N ARER  CHAMGE HONTHLY CHANSE EVAP  HONTHLY  £vap
A.C. AC. R.F. AF. INS A.F, A F.
500 £00 31930 31950 334 40830 40830
1000 1600 353250  B3200 4,99 A7 102002
1000 2600 33500 138700 5.80 B3752 185734
200 2800 10900 149600 5.9%  1236t6 309374
-400 2400 -21B00 127800  13.81 171044 4B0414
200 2600 10700 136700 12,92 159723 640138
-200 2400 -10900 127400 12.23 151334 791472
~1400 1000 74350 53250 12,31 154455 944127
400 1400 21300 74550 7.40 115451 1041578
400 109 21300 95850 7.80 95979 1157557
1000 2800 93750 149400 3.72 64352 1221909
500 3400 32700 182300 4.33 JbE06 1278015
NOTE:

SALTDN SEA YEAR: 1953
RATRFALL CUM'L
AVB.  SEA RAIN SEA
BIRECT HONTHLY  RAIN

. AF. AF,
0.00 0 0
0.02 355 355
0.00 0 35
0.00 0 359
0.00 0 35
0.00 o 355
9.00 o 35
0.00 0 355
0.00 0 35
0.00 0 355
0.0 M5 1070
0.00 61070

0.00

IF COACHELLA [NPUT FOR HONTH HGT

TASULATED, THEN "OTHER [RPUTS® INCLUDE

COACRELLA'

5 COHTRIBUTION,

SALTON SER WATER BUDGET ANALYSIS

Hi it
IRFUT
NOXTHLY
A.F.

Cus'L
INPUT
A.F.

100493 100493

104197 204450
17710 322400
L1961 434381
123861 3387222
110440 54BbA2
112457 7Bi119
1797 B9
£§1768 1004684
131128 1135812
109733 12435465

100433 1343998

MEXICD
HONTHLY
THPUT
AF.

2643

4244

3217

2188

2133

1352

Ji8

3770

3507

2603

HEXICO

CUH'L

IRFUT
AF.

5280

10326

13743

15931

18064

174t4

22544

26314

9821

32424

TIDSHEX [TD+HEX
HONTRLY CUR'L
T0 SEA  INPYT
RN

1023468 102348

£05939 208307
120373 328680
116207 444887
127078 571965
112678 684593
114550 799183
13649 912332
114896 1027228
134898 1142126
113260 1275384

103036 1378422

COACH,

HONTHLY CuR'L
DRATHABE

A.F,

2170

3146

4830

RI:u:

3721

6609

8620

2430

3498

COACH. COACH+
TIDHHEY
IRPUT  MOMTHLY
AF. AR
2314 103282
TA36 110441
12675 123612
18245 121507
23991 132824
28671 107568
32179 118448
18450 11887¢
45059 121505
33679 143518
59109 118690
62607 1065334
42647 0

COACH+
TTD+HEY
EUN'L
A.F.

165282

245143

341555

4463132

393954

713464

831912

990782

1072287

1215803

1334493

1441029

62607

GTHER
SURFACE+ Ll
BRNDHTR  OTHE

WUt INPU

A.F. A.F
-32002  -3250
3b0s  -IB8%9

11440 -1743

12939 -431

16420 1190

3315 4501

21986 8700

~38765 4824
13246 4348

-26237 3T
~1303 3594

-11728 182§
0 1821



LTON. 1972
SALTON SEA HATER BUDBET AMALYSIS

SALTON SEA YEAR 1954 ’
CUM't  CHARMBE  Clm't Avs. 5EA RATHFALL gun'L i [1n HEXICO  HEXICO  T10##EY [ID#HERX  CORCH.  COACH. COACH®  COACH+ 58£EEEE+ tun”
L SEA SEA SEA CHANBE AREA  VOLUHE  VOLUHE PaN Evap  Em'L AYG.  SEA RAIN SEA INPUT  CUM'L  RONTHLY EUN'L  HONTHLY CU¥'L MONTHLY CUN'L  TEDHMEX  TID#MEX GRNDHTR  OTHE
ELEVATION  AREA  VOLUME  IN AREA  CHANGE MONTHLY CHANBE EVAP  HONTHLY  EVaP DIRECT HONTHLY  RAIN  HONTHLY INPUT INPUT  INFUT 7O SEA  INPUTN  DRAINAGE IMPUT HONTHLY  CUR'L  I3RUT INPY
BATE FT. (-} AL, A.F. a.c. AC, AF. AT, 1HS A.F. f.F. INS. A.F. AF, AF. A, A.E. AR, AF. A.E, AF. A.F. AF. AR, AF, A.F

H8 L -5 T3 0 216000 5198500
1800 1800 98400 98100 2.88 35770 35770 0.43 8100 BIOC 100329 180329 /977 2977 103106 103304 3617 3617 106923 1069273 18847 B84

7
FEB ! -235,30 217800 3295400

; 1200 J000 65400 143500 3,04 B3t18 98888 0.00 0 8100 53851 193980 13960 4957 93631 198937 2787 5904 %7918 204841 30400 4944
pAR L 233,00 219000 5342000

] 7530 3150 35230 218750 7.27 91547 190438 0.40 73066 15400 120844 314824 3196 8133 [24040 322977 7397 13300 131437 334278 B0&0 5750
APR 1 -234.73 219730 35417250 ,

; -130 3600 42950 261700 B.85 109298 299734 0.00 0 F3400 113835 428459 1774 7947 115629 438604 2761 16062 118390 454868 33858 9134
NAY © -234.80 219600 5460200

, 0 Jh00  -340N0 207700 10.0B 127280 427014 0.06 ¢ 153500 121041 349700 3057 13004 124098 542704 6061 22123 130157 584877  -SHB7F 3448
JUR L -Z234.80 ZI9600 5406200

. 136 3750 OG0 218730 11,47 144200  STIZL4 0.0¢ 8 15400 109678 659378 1425 14429 111103 471807 1812 29933  HIBYIE 703742 38335 7082
JUL T -234.73 219730 5417250 ‘

) ’ ~150 3600 11630 207700 1130 142909 714133 6,720 3662 19062 107312 7a&L90 1147 13376 108437 782244 128 37363 LISBBT  BI9&29 12309 G313
AUG I -234.80 217600 5404200

. -1400 2200 -B7800 119900 11,40 143948 BSRO7I 0.10 1830 20892 104328 871018 1870 [7446 106198 BOB4AA B394 45957 114792 93442f  -40474 2263
SEP 1 -235,20 218200 5318400

) 600 800 32700 152600 8,85 11037 989107 0.69 1637 2753% 110339 981357 2601 20047 112940 1001404 HITS 57072 128035 105847¢ 18045 4070

OCT 1 -235.,05  21BBOO 5351100
0 2800 0 152400 7,23 90961 1040048 0.00 0 22529 113778 1095135 8127 24174 117905 1119309 533 62423 123236 1184732 -3229% 840

ROV | -235.05  218B00 5351100
500 3300 33000 185400 4.50 36613 1114683 0.03 912 13441 93040 11BRIYS 3260 77434 96320 1215619 5697 &B122 102049 283751 -13316  ~4490

b
BEC 1 -Z34.90 209300 3384100
450 3730 33150 218730 4.76 80022 (174703 0.00 0 13441 B30LS 1273210 3502 30934 88317 1304144 1183 J2467  92B6Z  |3TEAIT 0 -439
k]
JAN 1 -234.73 219730 §4172350
0.00 12467 0 Ty o 439
%
NOTE: IF COACHELLA TNPUT FOR WONTH NOT
TABULATED, THER *OTHER INPUTS® [RCLUDE
0 COACHELLA'S CONTRIBUTIGN.

HESS GEOTECHMNICAL CORP.



Litw. 1972

L
SEA
ELEVATION

DATE F1.(-)
TS -B4.75

7
FEB | ~234.5

)
HAR | -234.30
APR 1 -234,035

b
HAY 1 ~234.00

7
el -234,135

5
diL -234.30

3
AlIB 1 -234.45

7
BEP | ~234.43

4
ET . -234.75

3
HOY 1 ~234, 43

!
DEC | -234.60

!
Ja% | -234.33

8

0

HESS GEOTECHNICAL CORP.

SEA
AREA

219736

220300

221100

221830

222000

221530

221100

220630

220636

219730

220030

220200

220930

SEA
YOLUNE
AF,

9417250
3472500
3316700
3571950

3583000

5516700
5483550
5483550
5417250
5439350

9430400

CHANGE

¥ AREA

A.LC.

=500

360

150

730

cus'L

ARER

CHANGE
YOLUKE

CUK'L
ViLURE

EHANGE  HONTHLY CHANBE

AL,

1350

2i00

2250

100

1350

00

700

306

450

1200

A.F.

35230

44200

35250

11030

~33150

-33150

~33130

-56308

22100

11030

53230

AF.

H5230.

99430

154700

165750

132600

92450

#6300

65300

22100

33150

88400

SALTON SEA WATER BUDSET AMALYSIS
SALTOM SEA YEAR 1933

AvS., SEA RAINFALL CiM'L 1 Hn
PAN EVap 'L AY6.  SEA RAIN SEn INFUT  EUM'L
EVAP  MONTHLY  EvAP DIRECT HONTHLY  RAIN  MONTHLY INPUT
INS A.F. AF. INS, AF, A.F, AF. ALF,
2.64 33358 33358 0.80 14450 14850.00 55824 55824
4,32 57308 90486 0.00 0 14650 TE200 132624
1,49 95222 183888 0.00 0 14650 95839 227043
10.52 134197 320085 0.00 0 14650 ®217 325080
13,08 168966 487052 0.00 O 14430 1014B7 426547
o4 167392 h54444 0.00 0 14650 B5197  S51i7h4
11.84 150325 804948 6.02 368 IG01B 92827 £0459)
10,74 138262 941231 0.04 103 16122 103196 707981
10,36 131441 1072472 0.00 0 16122 92481 BOG442
7.56 935325 1168197 0.00 O 16122 103120 903542
5,40 BOS7R 1249174 0.00 0 16122 90916 994478
3.78 47607 1296783 0.03 917 17039 75331 1049809
0.00
NOTE: IF CDACHELLA THPUT FDR HONTH NOT

?RBULRTED! THER "BTHER INPUTS® INCLUDE
COACHELLA'S CONTRIBUTION,

HEXICO  MEXICD

HONTHLY £UmL
INPUT  INPUT
AF. AR,
h274 6274
3659 7933
3476 13409
1329 14978
342 17280
2366 19644
2301 21947
4548 264935
344 29941
3413 35354
8891 42245
b635  ABTO0

[IT+HEX 1ID+HEX
HORTHLY CuW'L

10 SEA
. F,

INFPUT
f.fF,

62098

79857

79315

T8746

103829

B15463

90§28

107938

95907

108533

1807

Bi986

62098

141957

281272

340018

443847

331410

626338

134474

830383

738716

1036773

118709

N
COACH,

HONTHLY
DRAIKAGE

A.F.

3267

B921

8659

10037

8307

10042

6335

4167

£oACH.

CUR"L.
INPUT
AF.

13212

17574

21621

25888

35809

44459

54496

62803

72845

719200

45347

83367

COACH+
TID+HEX
MONTHLY

M,

#5338
103877
1902793
109095

94484
103778
117975
104244
118375
104542

BaIs3

0

COACH SURFCE S Cux”
TIDHHEX ERMDNTR  OTHE
CUR'L  INPUT  INPU

AF.  AF. AF

BIBIL AIA7 414
155069 16150 2029
238846 44795 4749
341639 42454 10954
0TI 24720 1342
567219 37758 17202
670997 13228 18525
788972 17184 20243
893186 -9075 14336
08761 -950 16241
L5923 -12134 15028
1204076 13787 16406

85347 0 16406



LTO4. 1972
SALTON SEA WATER BUDBET AMNALYSIS

SALTON SEA YEAR 1936
CUM'L  CHAMBE  CuM'L AvE. SEA RALNFALL CURL [ Iid REXICO  MEXICO  TID#MEX I1D4HEX  CDACH, COACH. COACH+  COACH: SSE$E§E+ Lun
SEA SEA SER CHANGE ARER  VOLUME  VOLUME PAR Evap UMt AVG.  SEA RAIN SEA INPUT  CUM'L  MONTHLY CUM'L  MDNTHLY Con'L HONTHLY CUM'L  TID4XEX  TID+HEY GRNDHTR  OTH
ELEVATION  AREA  YOLUME IN AREA  CHANBE HMONTHLY CHAHGE EVAP  MONTHLY  gvap HRECT HONTHLY  RARIN  NDMTHLY INPUT INPUT  INPUT TG SER  INPUT  DRAINAGE IMPUT MOGHTHLY  £UM'L  INPUT INP
DATE FT. (-} Ac. A.F, A.C. AC. A.F. AF. INS A.F. R.F. INS, f.f. A.F. A.F. AF, AF. AF, AF. A.F. A.F. AF. AF, a.F. AF. Al

Toan e -234.35 720930 5350650

) 600 £00 -800 -B06 .57 453356 45356 0.01 184 18412506 76546 74544 703% 7039 83583 83385 3918 3918 BYS0T  BT03  -43132 430
FEB ! -234.13 221550 35549850
450 1030 33150 32350 3,37 6B4O% 113743 0.0l 185 369 75633 15119 4908 12947 B1541 145124 4831 B74% 88372 173875 15002 -281.
9
HAR 1 -234.00 222000 5583000 _
500 1650 44800 77150 7.98 101865 215829 0.00 0 369 90971 243150 6289 19236 97260 262384 7363 16112 104623 278498 42042 139
3
APR 1 -233.80 222600 5427800
5 sco 1950 22400 99550 10.00 127995 3434624 0.907 1298 1667 1046991 350141 4736 25972 113727 J76113 8729 24B4L 122436 400954 26841 405:
BAY 1 -233.70 227900 5650200
5 ~300 1650 -22400 77150 12,78 1GT390  S040l4 0.00 0 1667 B9IE4 439255 6307 32473 9E6L ATITHM 7957 32798 103578 504532 31412 719t
JuN I -233.80 222690 5627809
5 -430 1200 -33600 43550 12,15 145504 454528 0.00 0 1667  THE64 518119 9794 38273 BAR3B  G5A392 10022  A2820  346B0 599217 27234 99%
il 1 -233.95 222150 3594200
; -360 900 -22230 21300 11,92 152262  BOBTYO .00 b 1657 104022 422141 a627 44900 110647 BATO4L 6863 49883 LITS12 TIAT2ZA 12500 11145
AU | -234,05 221850 S55719s¢ .
| ~1200 =300 -BBANO0  -A7100 12,44 15BAB9 947479 0.00 0 1667 101199 723350 6271 7L 10740 7T 5207 (4890 112677 B29401  -42388B 4931
SEP 1 -234.45 720650 5483530
~300 -600  -22100 -B9200 10,49 133091 1100549 0.00 0 1667 93227 Bi6547 3798 536989 99025 BTIST4 4445 59335 103470 93287! 1521 7682

OCT 1 -234.33 220330 5441430
~600  -1200  -44200 ~133400 B.63 109343 1209913 0.03 Wl 2218 106384 92295t 6496 43463 112880  9B&AL4 4515 43830 1173937 1050266  -52BO3 2407

8
NV | -238.75 219750 " 5417250
. 360 =900 22160 -111300 a.38 47474 1277387 0.00 0 218 BE3L2 1011243 1633 71098 93945 1082381 J464  AT314 99409 1149475 -9835 1419
DEC 1 -234.65 220050 5439350
450 -4 33150 -7BLSO 4,62 5B456 1335843 0.00 6 2218 BO34L 1091804 7076 TBL74  BTalT 1169978 5287 7060%1 - - 70904 1240579 702 1489
JAH 1 -234.50 220500 5472500
. 0.00 70401 o 70601 9 1489
NOTE: IF COACHELLA INPUT FOR HBNTH HOT
TRBﬂLATE&’ THEN "OTHER INPUTS® INCLUDE
. COACHELLA'S CONTRIBUTION.

HESS GEOTECHMNICAL CORP.



LT0H. 1972
SALTON SEA MATER BUBBET AMALYSIS

SALTON SEA YEAR 1937 y, ’
OTHER
) EUA'L  CHAKGE  CUM'L AVG.  SER RATHFALL CuxL e [0 MEXICO  MEXICO  [IDsMEX [ID+HEY  COACH.  COACH. CODACM+  CORCH: SURFACE+ Cut
Sen SER SEA CHANGE AREA  VOLUNE  VOLUME PaN EVAP  CnL RYG,  SEA RAIN SEA INPUT - CUM'L MONTHLY CURM'L  MONTHLY cup'L HORTHLY CUM'L JIDMEX  1ID+MEX GRNDWTR 0Tt
ELEVATION  AREA  VOLUME  IN AREA  CHANGE NONTHLY CHAMBE EVAP  MONTHLY  Evpp BIRECT MONTHLY  RAIN  MONTHLY INPUT INPUT  INPUT  TD SEA  INPUT  DRAINABE INPUT MONTHLY  CUM'L INPUT NP
BATE Fi.{-) AC (AN A.C. AC. AF. A F. INS A.f. AF. INS. A.F. A.F, AF, A, AF. AR, AF. At A.F, AFo A, fAF. A.F. A.

TJAM L -234.50 220500 5472500
700 00 56300 44300 2.9y J6BYS 34895 0.57 10474 10473.75 70325 70315 8824 BBZY 79148 79049 3343 3543 82692 %2 10024 100

FEB 1 -234.20 221400 5536800
700 1800 h&A00 132900 3,30 Az2010 78904 0.03 54 11027 GBLAT  13B9GD 3928 14732 74391 153740 3085 k628 77676 150366 30381 404

i
AAR 1 -233.%0 222300 5405400

; 300 2100 22400 155300 7.3 9137 170043 0.00 0 11027 B8R39 227877 3393 20145 14232 247972 3778 10406 9HOLO 258378 18327 599
APR T -233,B0 222800 5677800
] 6 2100 0 155300 10.06 128743 298804 0.00 0 11027 103071 330893 G413 25558 108484 356454 3678 14084 112062 370540 16601 123
KAY ! 235,80 222600 5627800
g ~430 1650 -33600 121700 11,85 151474 450480 .00 0 11027 3T 424832 5662 1220 99396 453852 463 18723 104035 474575 14039 85
JUN T -233.95 222150 5594200
-600 1050 -44350 77350 13.41 171294 A2U7TS 0.60 0 11027 83694 510324 4340 35566 90034 545884 6136 24B3% 95170 STQTAS 30774 1173
2
Jub b -234.03 221530 5549850
-730 300 ~55250 22100 11,28 143497 745472 0.00 O 11027 84785 595091 3918 39478 BBAEI  A34549 3358 30217 94041 b44TBE -394 1§17

7
A6 1 ~234.40 220860 5494400
-600 —500  -44200  -22100 11,37 144354 909825 0.30 au20 16547 B4182 879273 6520 45998 90702 72527¢ 4931 35148 95833 760419 -99% 1107

7
SEP 1 -234.60 220200 5450400

450 TS0 3350 55250 10.21 129274 103909% 0,00 0 IB34T 87136 76680% 4513 52511 93649 BIB920  SA4B 4059 99097 BS9516  -2973 1077
OCT | -234.75 219750 5417250 _
PO N0 RN 22000 678 B0 U279 087 I 3AT9 WASM BTIOOS 6718 59229 D112 9N0232 5086 ASKB2 1698 WISI1A 13Sl0 947
NOV | -234.60 220200 5450400
-0 -600  -22100 -44200  A.76 40269 1185038  0.00 0 32479 T0BPY 9AIETE  TOAL  K6270 77914 1008Y44 4228 A9910 82142 1058056 -43973 503
DEC 1 -234.70 219900 5428300
RO IS0 SN0 LIOS0 2.1 T0OL U2@03 .06 MO0  3IT9 69503 LOUIIT9 437 72607 TSBAO MBI MAST SIS 7997 LIS 7855 Sl
JAN L -234.45 220650 5483550
0.00 53367 0 53367 0 5Bl
NOTE: IF COACHELLA INPUT FOR NONTH NOT
TABULATED, THEN *GTHER INPUTS® INCLUDE
COACHELLA'S CONTRIBUTION,

HESS GEOTECHNICAL CORP. : )



LTON. 1972
SALTOR GEA MATER BUDSET ANALYSIS

/0
SALTON SEA YEAR 1958
. OTHER
L CUN'L  CHRMGE  CUML AVEG. SEA RAINFALL Cux'c iIn te XEXICO  MEXICO  TID+XEX DID+MEX  COACH.  COACH. CODACH+  COACH+ SURFACE+ [U4’
BEA 5EA GEA CHANGE ARER  VOLUKE  VOLUME PAN EVAP  CUM'L AVG.  5EA RAIN SEA INPUT  CUM'L HOMTHLY CUK'L  MONTHLY CUM'L HONTHLY CUR'L TRD+HEX  TID+HEX GRNDHTR  OTHE
ELEVATION  AREA  VOLUME  IN AREA  CHAMEE MONTHLY CHANGE EVAP  HONTHLY Evap DIRECT HONTHLY RAIN  MOMTHLY INPUT INPUT  INPUT  TO SEA  INPUT  DRAINAGE INPUT MONTHLY  cuM‘L INPUT INPU
DATE F1.(-) AC. A.F. A.C. AC. AE. A.F. INS A.F. ALF. INS. A.F, AF. AF. AF. A.F. AF. ALF. AF. AF, A.E,  ALF, A.F. A.F. AF

TOOAR T -234.45 220850 548355
430 450 33150 33450 3.85 45040 45040 0.03 ui2 GRL.628  bB26T  bB2LT 3813 OB13  TA0BD 74080 RENH 3451 7783 775314 108 3y

8
FEB 1 -234.30 22160 5514700
700 1350 66300 99450 3.21 A1577 84813 L3R 20427 15978 54461 124728 671 12584 63232 137342 ail? 8368 AB349  54SREO 14097 1420

Il
HAR ~234.00 222000 53583000

. 750 2100 354000 155450 6.19 79015 145628 0.47 8695 14473 86192 210920 794¢ 20524 74132 731444 4636 13224 98788 244488 Wil A
APR 1 -233.7% 222750 3639000

’ 450 2330 33600 189050 .34 119428 285254 0.26 AB26 39499 91682 J0B402 8852 9376 108334 337978 3592 18816 112126 356794 36276 7804

BAY 1 -233.60 223200 5672400
-430 2100 -33600  IS5450 12,07 554906 440147 0.02 377 3%en 92830 401452 7663 37037 100513 438494 6338 25154 104831 443445 14083 9209

6
JUN T ~Z33.75 222730 5433000

. -500 1500 ~44800 110650 13.04 167018 407180 0.00 0 39871 BLO%Y  4B2544 8644 45883 89738 SzZE2N9 3390 30544 95128 558773 27090  1191@
Jub I -233.95 222150 5594200

g -1030 436 775006 33150 13,70 174999 782179 0.00 b J9e7t BI77 565713 BOG0 33743 23T AInash 3539 IH0BY  9ATTH 655549 T3 11990
AlG | -234.30 221100 5514700

5 -300 150 -22100 11050 1104 140354 922533 0.02 363 40240 B1478 647201 11162 64905 92640 712104 3BAY 39932 9h50% 752058 21177 1418
SEP 1 ~234.4) 220800 5494400

. ~960 <150 -66300  -35250  10.73 136278 1038741 0.00 0 40240 83142 730343 10666 75571 93B0B  BOS9I4 4B92 44844 9G700 850738 -28772 11251

OCT 1 -Z34.70 719900 5428300 '
150 -606 11056 -44200 6.95  B7BIB 1144639 0.02 Jb6 40606 [00334  B30A77 11740 BY3SL 112074 9iy9se 4087 4B9I3 114143 9A921  -17602 9491

ROV I -234.65 220050 5439350

0 0 ~600 0 -44200 477 60354 1206993 0.00 0 40406 BOI8L  91505H 9031 96362 B9432 1007420 3703 32836 93135 L0A0OSE  -32781 6213

DEC 1 -234.65 220050 5439350
9 150 -850 1H050 -331350 2,75 2B46% 1233442 0.00 0 d0R06 42807 974045 9612 103974 72599 1080019 3721 36357 7RI 1138376 -3hBOY 2532

JAR 1 -234.50 220200 3450400

.00 56337 & 56357 0 2532
) \
NOTE: IF COACHELLA INPUT FOR MOGNTH DT
TABULR?EDI THEN "OTHER [NPUTS® INCLUDE

0 EORCHELLA'S CONTRIBUTION,

HESS GEOTECHMNICAL CORP.



LTON. 1972 SALTOH SEA BATER BUDBET ANALYSIS

SALTON SEA YEAR 1939

CUM'L  CHANGE  CUM'L AVE, SEA RATRFALL CusL [ [ HEXICO  MEXICO  [ID+HEX [ID+HEX  COACH.  COACH. COACH+  COACH+ Sg;EEEE+ cux”

SEA SEA SEA CHAKEE AREA  VGLUME  VOLUHE PAN EVAP  Cum'L AVG.,  SEA RAIN SEA INPUT  CUM'L  NONTHLY CUK'L  MONTHLY CUM'L HONTHLY CUM'L  TED+HEX  I1DHMEY GRNDWTR  OTHE
ELEVATION  AREA  VOLUME 1N AREA  CHANGE HONTHLY CHANGE EVAP  HONTHLY Evap DIRECT HONTHLY  RAIN  WDMTHLY IwpuT INPUT  INPUT  TO SEA INPUT  DRAINAGE INPYT MOMTHLY  CN'L  INPUT INFU

DATE FT.{-} AC. A.F. a.c. AC. A.F.  ALF, INS A.F, A.F, J$1: A.F. AF. AF,  AF, f.F. AF, AT, A.F. AF. AF. f.F. A.F, A.F. A F

TAN L -Z734.50 270290 5450400
200 900 66300 64300 31 4578 46974 0.09 1632 1651.5 65476 45476 10423 10423 75899 75899 4256 4266 BO1BT  BOLAS 30438 3145

g
FEB 1 -234.30 221100 5516700
750 1630 55250 121550 3.91 ATI09 94803 0.20 3685 3336 63820 131297 10205 20628 7h026 151925 3923 a9 79949 140104 21325 5278

2
MAR T -234.03 221850 5571950

. 430 2100 33450 155000 .33 96036 192718 6,00 ¢ 33%  9101% 222314 9963 308%1 100982 252907 4812 13001 105794 265908 23712 7649
APR | -233.90 222300 5605400
0 150 2330 33400 1B8HCO 9.43 120837 313275 0.00 0 U336 101235 32355t 10275 40866 11i510  3J&4417 37 1B172 116681 382589 37436 11395
HAY | =233.75 222750 5639000
g ~450 2100 -33600 155000  10.BB  ISZ1Al 445435 0.00 9 5336 71602 415453 9498 50364 101100 445317 3391 23763 04491 489280 11870 12581
JUN | -233,90 222300 5405400
; ~600 1500 -44500 110500  13.08 166481 432016 0.00 0 3336 B2 A9TETA 8054 GBAIR 9077F  E56292 5269 29037 94044 585324 26137 15195
JUL 1 -Z34.10 221700 5540909
3 -300 1206 -22100  BB400 12,95 145083 797200 0.00 0 3336 BIISS 585229 735%  6397F 94908 451200 9368 JA400 100276  EBSA00 32707 194sé
AUG 1 -234,20 221400 5538800 .
-730 450 -33230 33150 12,14 154548 951748 0.00 0 3336 BBAZ6  BTIBSS 10944 7935 97590 TAB7Y0 5198 39998 102788 78838E  -3490 19117

~l

W
SEP | -234.43 220450 54B3I550
-1050 -600  -77350 44200 10,44 132456 10B4204 9.20 3677 014 93286 765141 1764 88499 105050  BS3R40 4660 44258 109710 @9B0YB  -SHZAL 13289

2
OCT I -234.8¢ 219600 5404200
600 0 44200 0 T.47 93497 1177094 0.09 1647 10661 111393 @76534 11706 100405 123101 975941 3942 48200 127043 102514( 3202 14209

§
HOV 1 ~234.60 220200 5450400
300 300 22100 22100 4,63 28623 1234519 0,03 T LISTE 7A944 9S14B0 L0265 110470 BS209 1042150 4219 52419 B942B LIL4569  -9823 13247

DEC + -234.50 220500 5472500
600 900 44200 46300 17 40132 1275711 LIT 20499 33077 49483 1020963 12973 123643 82456 1144404 4687 57106 BTI43 1201702 -24250 10822

t
JAR | -2H.30 221100 5556700
0.00 37106 0 G710 0 10822

NOTE: IF COACHELLA INPUT FOR MONTH NOT
TRBULATED, THEN "OTHER INPUTS® INCLUBE
COACHELLATS CONTRIBUTION.

HESS GEOTECHNICAL CORP.



LT0M. 1972

JAjE

7

HAR |
9

APR 1
7

HAY §
3

JUN ]
§

JuL 1

]
AUG 1

SEP |

0oy |

8
Hov 1

BEC 1§

0
AR 1

HESS GEOTECHNICAL CORP.

ELEVATION

SEA

FT. {-)

-234,30
~234,00
-233.85
~233.55
~233.40
-233.40
~233.50
-233.75
~233,90
~234.00
~234,00
-233.85

-233.735

SER
AREA
AL,

221100

222000

222450

223350

223800

223800

223500

222750

227500

222600

222000

2224350

222730

SEA
YOLUKE
AF.

3316700

9383000

5616400

3683800

3717400

3717400

3695000

3637000

3603400

Jag3eoc

3383000

36164600

3639600

ERANGE
1IN AREA
f.L.

=300

-730

~430

-300

430

360

Cuy'L

AREA

LHAKGE
YOLUKE

CUN'L
YOLUKE

CHANBE KMOMNTHLY CHAMBE

AC.

1350

2250

2700

2100

2400

1430

1200

900

900

ALF,

65300

33660

67200

33600

-22460

~36000

-334600

~22400

334600

22400

A.F.

66360

99500

(67106

200700

200760

178306

122300

88700

56300

56300

149900

122300

SALTOM SEA RATER BUDGET AALYSIS

SALTOR Sef YEAR 1969
AVG, 5EA RAINFALL it 110
BAN EVAP CUN'L AVG.,  SEA RAIN SEA INPUT
EVAP  XONTHLY  EvAP BIRECT HOWTHLY RAIN  HOWTHLY
INS A, A.F. INS. A.F. A.F, AF.
2,38 32800 37BOO 0.27 4973 4974.73 54553
.04 64336 97134 0.13 2173 150 TN
6.83  B73&2  {B4A97 .00 i 7750 94388
3.14 125087 309585 ¢.00 o 7736 107894
11,68 150304 459889 0.60 0 1730 94537
13.13 168963 428852 0,00 0 7156 8130V
13.86 178118 B0&970 0.04 1§18 B8&T 907V
12,70 162663 949534 0.00 0 BEST  94B9%
9.83 125650 1095283 0.60 BG5S 19982 9554
B.27 103567 §200850 0.06 O 19982 104649
4,38 33911 1254740 0.75 13873 33857 75340
3.83 48989 1305749 0.10 1834 35714 64708
0.00
NOTE; IF COACHELLA INPUT FOR KONTH NOT

TASU{AFSD; THEN °OTHER INPUTS® INCLUDE

CGACHELLA'S CONTRIBUTION.

1
'L
INPUT

AF,

132232

231620

339314

434053

221360

619437

714333

Bi2887

?1333%

974894

1039804

REXICO

HEXICD

HONTHLY CUH'L

INPUT
A,

10127

14642

10212

8844

8952

8938

105114

9587

7099

16098

INPUT
AF,

11218

22703

32330

46992

97204

65050

75002

BI940

74451

104038

113137

123233

TID+HEY TID+HEX
MONTHLY LUk L

TH SEA
A.F.

65771

BBAH4

109315

122558

104749

96153

1670249

103834

109065

1156274

844539

75004

IHPUT
& F.

154433

263930

386368

491257

ig7410

694439

198273

507338

£023374

1108033

1183637

COACK,
HONTHLY
DRATNAGE
AF,

6275

6239

h4d]

6139

6350

7251

h604

3282

1936

4730

£ORCH.

Cust
[NPUT
AF.

10204

16429

22658

29109

35248

414608

48839

55463

60743

63481

76431

70431

CGACH+
TED+MEY
ROHTHLY

A.F.

33544

1§5740

128797

111190

102292

113389

111085

113669

121548

89393

19754

0

OTHER
COACH+ SURFACE+ CY

TID+MEY  BRNDHTR

CuM’L
A.F.

71095

1644639

260379

409178

520366

622458

738047

847132

7462801

1084319

1173714

12334468

10431

INFUT
a.F,

Ing22

29890

114

44271

7612

11978

~23334

-15951

-13759

-16219

01
IN
A

FAL

24

63

93:

1324

1767

1843

2023

1788

1628

1499

1368

1388



160

L
: SER SEA SeA
ELEVATION  AREA  VDLUME
DATE FT. (-4 AL, A.F.
TOIAN | ~233.75 222750 5639090
3
FEB' 1 -233.45 223450 5706200
HAR 1 ~233,20 224400 5742200
2
APR 1 -233.03 224830 3795800
B
HAY 1 -232.90 225400 5829800
2
JUN | ~233.10 224760 5794400
7
L1 -233.20 224400 5742200
8
fts 1 -233.25 224250 5751060
¥
SEP | ~233.40 223800 5717400
8
OCT I -233.60 223200 56724900
¥
NOV 1 ~233.65 223050 5661400
)
DEC | ~233.60 223200 5672600
!
JAN 1 -233.38 223950 5728400
1
)

HESS GEOTECHNICAL CORP.

CHANGE
IN AREA
A.C.

=700

-300

-150

-450

-600

-150

150

750

Liw L
AREA
CHANEE
AC.

2630

1950

1630

1560

1030

430

309

430

1200

[HANGE

YOLUHE

HOHTHLY
A.F.

34000

-45200

-22400

-11260

~33600

~44B800

-11200

11200

26000

ML
YOLUKE
CHANBE

AF,

123260

136800

190806

143400

123200

112000

78400

33600

22400

33600

B9600

AVE,
PAM
Evae
INS

10.2%

13,39

12.63

12.7

12,56

10,94

8.36

9. 51

3.30

NOTE:

SALTOM SEA BATER BUDSET ANALYSIS
SALTON SEA YEAR

5EA RAINFALL Ci#'L 1 10
EVAP UL AVE.  SEA RAIN SEA INPUT  CUR'L
MONTHLY EVAP  DIRECT HONTHLY RAIN  HONTHLY INPUT
AE. A, s, AF. AF. AF. AF
40850 40858 0.19 3527 3526.875  ABISY 48152
64742 103B0D  0.00 0 3527 73833 143985
92515 198315 0.03 51 4088 100972 244957
132262 330577 0.00 0 40BE 102761 347718
173541 504118 0,00 0 40BB 97492 445410
163441 667559 0,00 0 4088 BBYIYT 534137
163997 B3ISST  0.00 0 40BB 112904  &A7044
161963 993510 0.85 15884 19972 B9ISE 736299
141037 1134349 0,07 1305 21278 98834 835133
107292 1241841 0.00 0 21278 100784 935917
70668 1312509 0,01 186 20464 73828 1011745
42352 1354881 0.6 11336 32810 58955 1070700
0,00
IF COACHELLA INPUT FGR MONTK NOT

TAHULAIEGI THEN *OTHER [NPUTS* [NCLUDE
COACHELLA'S CONTRIBUTION,

HEXICD

KEXIED

AOMTHLY CoH 'L

INPUT
A.F.

10338

7403

12148

11£23

16447

F240

1724

10357

s

3079

8721

Y947

InpuT

A.F.

16338

19743

31891

33984

£3221

10947

BI304

89079

98138

166879

116826

FID+HEY T1D+HEY
NOXTHLY UM 'L

To SEA  INPUT
A.F. A.F.

THAP0 78490

§3238 183728
L3120 276848
114384 391232
10B139 499341
97967 597358
120630 717988
99613 817403
106609 924212
107843 1034075
84547 1118624

68902 1187526

COACH.
HONTHLY
DRATNAGE
A.F.

7302

7498

1260

73th

7043

BbA5

7248

4093

6442

COACH.

Cud 'L
INPUT
AF,

16499

17047

24349

31847

39107

46423

13446

4111

11339

11452

B394

B3894

COACH+
FID+HEY
HONTHL Y

A.F.

119448

12585

115657

105227

127944

1084358

115254

1711t

90642

75344

0

OTHER
CDACH+ SURFACE+ €L

HD+HEY  GRNDYTR O3

'L WINPT I
Ak, AF, A
Bl38 20873 20
174227 30313 51
2938593 aBgs ¥
415581 4376 101
331238 12¢84 114
6364653 35814 550
Te44FL 24831 175
873049 I8it 17me
988323 -20321  150°
1105434 -21019 1375
1196076 -B960 1285
1271420 11667 1402
83894 ¢ a0
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1983

Contribution breskdown of Alamo and New River waters disgharging into the

Salton Sea.

Total to Sea for Year 1883

[Frarm within 11D Bervice Area] BB7.835
ORIGIN AF./YR, %
1.  Municipal-industrial Cantribution 12,000% 1.38
2. Groundwater Intercept by Rivers &
Deep Open Drains [Beneficialy 75,000 8.65
3. Tile Drain Water [(Beneficiall 245,000 éBnEE
4, ’ ?Baeitg;ﬁ:?asl?ii l.each Water 475.000 43 25
5, Rainfall-Runoff [Averags) 25,000 Z2.88
6. Regulatory Canal Waste 35,000 4,08
7. Canal Seepage (State of California
Estimate, 1881] 100,004 11.53
TOTAL 867.000 100.0

1. Based upon 125 gals./person/day living in urban areas [NAF included).

2. Groundwater Drigin. for the most part, thought to comprise parent groundwater
irrigation return flow and mixtures thereof {1560 miles of open drains and 140
miles of river systems). Value is thought to be conservative,

3. Volume estimated based upon 1-year measurement program involving 10% of
the acreage farmed within |10 service area. (Quality can vary each year, depending

upon acreage farmed, single or double cropped.

NOTE; Total beneficial water = £95,000 or BO.16% of total water in the rivers.

HEES GEOTECHRNICAL CORP.



15% of the water delivered to Farms has been established by the L. 5, 0, A,
as the minimum quantity of "leach" water required for leaching salts and
maintaining a proper on-going salt balance within the soil profile for a
gravity-type irrigation system invalving heavy soils and shallow saline ground-
water { .15 x 2,500,000 A. F./Yr., or 0,815 A, F, of watlar/acre/year. or
approximately 0.80-inches for each irrigation, which is sufficient to wet 1.50
inch depth of soill. Some of this water drains by gravity flow to the rivers,
Rainfall ~ runaff volume can reach as high as 50.000 A, F./Yr. Value used is
equivalent to 1/2-inch rainfall over 640,000 acres,

2% of total water in canal system.

Dn—gnin}g canal lining programs will reduce this amount on 2 gradual year-to-
year basis, In certain areas this water is re-used for irrigation. Value was
estimated by The State Department of Water Resources in report response to

Elmore complaint of 11D wasting water to the Salton Sea.

HESS GEOTECHNICAL CORP.



TILE DRAIN OUTLETS RECORDING PROGRAM

LOCATION B PERIDD OF RECORD

Lat. "L" Del. 10W

11-02-82 to 11-02-83
01-~18-BY4 to 02-22-8Y

Lat, "L" Del. 10 E

11-28-82 to 11-09-83
11-16~83 to 02-22-84

Lat "H" Del 10

02-02-83 ta 11-16-83
11-30-83 to D2-22-84

Nettle 1

02-02-83 to 11-16-83
11-30-83 to 02-22-8Y

Malva 1 Del 1

02-23-83 to 11-16-83
11-15-83 to 01-18-B4

Lat "M" Del 9

11-21-B2 to 11-16-B3
11-18-83 to §2~-22-84

Munyon

10-26-B2 to 11-15-83
11-16-83 to 02-22-BY

Nectarine 4

11-24-82 1o V1-16-B3
11-16-83 to02-22-B4

Acacia 55

Ti-14-82 to 11~15-83
11~15-83 to 0Z-14~-84

Total A.F,

RECORD Faor Period
55 Wks, 5.28

13 Wks. 3. 14

B0 Wks. 9.40 4 LF,
41 Wks 19,73

13 Wks 5.897

54 Wks 25,70 ALF.
41 Wks 28.48

14 Wks §.50

55 Wks 35.07 A.F,
41 Wks 148,95

14 Wks 25.33

55 wWks 174.28 A.F.
30 wks B65.14

2 Wks 10.79

39 Wks 756,03

58 Wks 192.05

TH Wks 28.25

70 Wks 221,31

56 Wks £3.40

14 Wks .41

70 Wks 89,81

53 Wks 27 .94

13 Wks 3.66

B8 Wks 31.60

57 Wks 42.65

4 Wks §.33

71 Wks 48.98

A.F, Adjusted
For 1-Year

7.2

24.8

33.2

164.8

101.2

14,4

24.9

35.8

HESS CEOTECHRNICAL CORP.
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TiLE L‘AIN DUTLETS RECORDING PROCWAM [Cont'd)

LOCATION & PERIOD OF REC ORD

Total A.F. A.F. Adjusted
Ash 157 RECORD For Period For 1-Year
10-20-82 to 11-15-B3 57 Wks 29.07
11-22-83 to 02-21-BY4 14 Wks 3.08 -
71 Wks 32,158 23.6
Rubber 10
11-08-82 to 11-15-83 48 Wks 25.18
11-15-83 to 02-21-B4 T4 Wks 4,68
62 Wks 28.87 25.1
Laet "D Del 10
02-21-82 to 11-186-B3 42 Wkas 29.83
12-14-83 to 02-22-8Y4 14 Wks §,97
58 Wks 38.80 36,0
Tamareck 218
02-01-83 to 11-15-83 27 Wks 28,84
11-15-83 to 02-27-8B4 10 Wks 10.24
. 37 Wks 38.88 54.8
Mulberry 13
11-01-82 to 09-28-83 55 Wks 70.28
11-16-83 to 02-15-BY4 13 Wks 10,02
B8 Wks BO.3{ 61.4
L.at. "G" Del 12
02-02-B2 to 11-16~B3 41 Wks by hg
01-01-B4 to 02-22-BY4 13 Wks 6,71
54 Wks 51,108 42,3
Thistle Main # 33
42-01~83 to 11-15-83 39 Wks 33.34
11-15-83 to 01-14-8Y 14 Whs 18.77
53 Wks 52,11 51.1
Magnolia 16
02-02-83 to 11-16-83 41 wWks 12.10
11-23-83 to 02-22-8B4 13 Wks 3.83
Magnolia 8 54 Wks 15,83 15.3
10-28-82 to 11-16-83 [1-year onlyl B8 Wks 16,14 15.0

HESS GECTECHNICAL CORP.



TILE DRAIN OUTLETE RECORDING PRODGRAM [(Cont'd)

LOCATION & PERIOD OF RECORD

Total AF. AF, Adjusted
Mullen 24 Record For Period For 1-Year
11-15~82 to 11-16-83 Y4 Wks g.42
11-16-83 to 02-22-83 14 Wks .80
53 Wks 10.22 10.0
Lat, "J" Del 8
02-02-83 to 11-16-B3 H1 Wks 3.1
12-28-83 to 12-22-83 14 Wks 2.61
55 Wks 33.72 31.49
Osage
2-02-83 to 11-16-83 40 Wks 158.20
11-16-83 to 02-22-8Y4 14 Wks 35.87
54 Wks 185.07 187.8
Nectarine B
11-16-82 to 11-16-83 52 Wks 25.34
11-16-83 to 02-22-84 14 Wks 45.87
56 Wks 30.83 Z8.4
Lat. C'C" Del 13
02-02-83 to 11-15~B3 42 Wks ay.18
11-16-83 o 02-22-8BY4 14 Wks 8,73
58 Wks 42.91 39.8
Nutmeg # @
11-24-82 tp 11-02-83 52 Wks 14.12
11-16-B3 to 02-22-BY4 14 Wks 4,49
58 Wks 18,61 17.3
Thistie # B Del 12
02--1-83 to 11-15-83 01 Wks 129.87
11-15-83 to 02-21~84 T4 Wks 21,23
585 Wks 151.10 142.49
Marigold { 3
02-02-B3 o 11-16-B3 30 Wks §.20
11-16-83 to 02-22-84 14 Wks B.33
4t Wks 4,53 17.2
Malva 2 Del 2
02-02-83 to 11-16-B3 39 Wks B8.78
11-16-83 to 02-22-84 14 Wk 6.28
53 Wks 15,05 I4.B

HESS GEOTECHNICAL CORP.
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TILE DRAIN DUTLETE RECORDING PROGRAM [Cont"d)

LOCATIONE PERIOD OF RECORD

Total ALF, AF. Adjusted
Lat, "D" Bel & Record For Period Far I-Year
03-08-83 to 11-16-83 17 Wks 22.08
11-16~83 to 02-22-84 14 Wks B7.12
30 Wks 188.80 1490.3
Acacia 56
10-20-B2 to 11-15-83 ug wWks 12.64
11-15-83 to 02-21-84 12 Wks .37
60 Wks 13.81 11.3
Trifolium 6 De! 114
02-22-83 to 08-27-83 17 Whks 1¢.15
11-2G6-83 to 02-21-B4 B Wks 1.894
25 Wks 21.040 43.9
Trifolium B8 Oel 152A
03-22-83 to 08-20-83 11 Wks 2.17
02-14-8Y4 tn 02-21-84 1 Wk 1.86
12 Wks 2.17 g.4
Trifelium @ Oel 178
02-01-83 to 11-15-83 31 Wks 4. 14
11-28-B3 to 12 Wks 1.986
43 Wks 4B 58,2
Township 20
g2-01-83 to 11-15-83 41 Wks 53.78
11-15-03 to 02-21-BY4 14 Wks 8.72
55 Wks B2.47 0.1
Tamarack 223
02-D1-B3 to 11-15-83 40 wWks 2.16
11-15-83 to 02-21-B4 1H Wks .89
54 Wks 3.15 3.0
Trifolium 4 Del 75
06~10-83 to 11-15-83 23 Wks B.83
11~-15-B3 o 02-21-8Y4 T Wks 3.00
37 Wks 11.83 16.B
Orange 22
02-01-83 to 10-04-83 34 Wks 14,35
12-06-93 to 02-21-84 11 Wks B.8Y
s Wks 23,20 26.8

HESS GEOTECHNICAL CORP.
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TILE DRAIN DUTLETS RECORDOING PROGRAM [Cont'd)

LOCATION & PERIOD OF RECORD

Ohmar 24

42-01-83 to 11-15-83
11-15-83 to 02-21-04

Oak 25

02-02-83 ti 11-15-83
11-15~-83 to 02-21-84

Orient &

02-01-83 to 11-156-83
11-15-83 ta 0D2-21-B4

Evergreen 23

10-22-82 to 10-25-83
11-15-83 ta 02-21-BY4

Ash 156

10-20-B2 to 09-27-83
01-24-83 to 02-07-8H

Pine 24

(06-13-83 to 10-25-83
11-15-83 to 02-21-84

Lat 13 Del 284

06~-10-83 to 11-15-83
11-15-83 to 02-21-84

Marigold B

11-16~-83 to 02-22-84

TOTAL WEEKS RECORDED

TOTAL DAYS RECORDED

Average days records/outlet

monitored

Tatal &AF. AF. Adjusted
Record For Period For 1-Year
41 Wks 8,69
14 Wks 7.84
56 Wks 17 .63 16.7
42 Wks 38.867
14 Wks 12.13
56 Wks 50.80 u7.,2
349 Wks 49,97
14 Wks 15.78
53 Wks 85.78 B4.5
56 Wks 8,22
13 Wks 4,12
89 Wks 12.34 9.3
27 Wks 4,31
2 Wks L0098
29 Wks 4,31 7.7
18 Wks 4,48
14 Wks 12.58
32 Wks 27 .04 43.9
22 Wks 10.58
14 Wks 2.58
36 Wks 13.18 19,0
4 Wks 2.88 10.61

v - 2
2246 JoLt. 7.
15,722
51 weeks
357 Days

HESS GEOTECHRICAL CORP.



TENTATIVE . 0

NOT FINAL
APRIL 1984 TILE WATER MEASUREMENT PROGRAM
PERIDD OF MEASUREMENT: Last three months of 1862
All of 1883
First two months of 1884
Total Number of Sumps in Program : 237
Total Number of Tile Outlets in
Program : Hy
Total Acreage in Program : 449,584 (10% of total within HD Dist.]
Tote! Net lrrigated Acreage [1983] : 445,925 Ac,
Adjusted Tile Water (Tota! Acreage) : 227,888 A.F,
Percent Decrease in lrrigated Acreage
due to P. I. K, Pragram {1983] : 7%
Adjusted {(Upward]} Tile Water for _
norn-P, |. K, Program Year : 245,000 A.F,

Fercent Tile Water of Total Water
to Sea From Within 1D Bervice Area : 20.1%

Estimated Other Contributions to the
Ses via New/Alamo Rivers

Municipal Waste : 12,000 (1.4
Groundwater Intercept by Open
Orains : 50,000 AF, [5.82)

Required Leach Water (15%] : 475,000 A.F, (44.5%)

Regulatery Canal Waste : 35,000 ALF. [4.2%)

Canal Seepage. State Estimate : 100,006 AF. (11.02%]

Rainfall : 25,000 ALF. {3.0%)
TOTAL : B42,000 ALF,
TILE WATER : B87.835 A.F,

Benefical Water : Tile [245.000] + Leach (375,000} + Groundwater Intercept

{50,000) = 670,000 A, F, (77.2%]

OTECHNICAL CORP.
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Evergreen 23
Rubber 10

Acacia 56

Acacia 55

Ash 156

Ash 157

EHL 13, Del, 284
Pine 24

Township 20
Orient 5

Orange 22

COhmar 24

Oak 25

Tamarack 223
Tamarack 218 y
Trifolium 4, Del, 75
Trifolium 6, Del, 114
Trifalium 8, Del. 152A
Trifolium 8, Del, 179
Thistie 8 Del 12
Thistle Main 33
Osage 0

Magnolia 16
Mullen 24
Mulberry 13
Munyen 14

Malva 1 Del. 1
Malva 2 Del. 2
Marigold 3
Marigold 8

Nettle |

Nutmeg &
Nectarine 4
Nectarine 8

Lat, C. Del. 13
Lat. 8. Oel 10
Lat. O, Del 5

tat, G, Del 12
Lat, H, Del, 10
Lat. J. Del. 8
L.at. L., Oel, 10E
Lat, L., Oel, 10W
Lat, M, Del, 8

Aprit, 1884

"ELECTRICAL CONDUCTANCE VALUES (U-MHOS]

FOR
TILE DRAIN WATERD

1983 1983 g4 1084
Nav, Dee, Jan Feb,
14,000 13,000 12.280 8,507
8,200 8.000 5,700 5,580
e 6,600 5,200 B.418
4,300 4,420 3,780 4,785
- - ——— 8.308
8,800 7.600 5,800 5,852
1,820 1.820 15,700 3.329
--— 16.800 14,100 1.H15
17,400 17.800 14,800 1.1890
0,800 10,200 7.800 B.117
- - 12,200 Q.747
8,400 8,200 7.800 7.342
12,000 12,700 g,400 8,378
19,200 18,200 15,000 12,468
- 4,680 - e
5.800 5,200 2,750 4,156
§.000 - - 3,685
7.100 7.000 5.300 6,305
7,200 7.800 5,400 5,024
1,620 1,720 1.280 1,817
10,200 10,800 8,900 10,730
B.800 9,700 —-—— 2,814
8,800 11.800 8,800 7.246
12.208 13,100 7.600 9,242
5,800 7.300 3.820 -
4,630 4,820 4,280 4,831
4,600 5,300 4,720 4,873
29,300 31,800 23,200 16,722
6.000 8,200 4,430 5,643
18,400 17.800 14,300 11,062
171.200 11,400 g,008 B.375
24,800 25.800 21,800 16,234
31,200 32,000 21,100 17,007
15,400 11.200 10,000 0.0490
3.880 3.280 2.820 3,348
11.200 9,800 10.400 7.853
12.200 13.200 10,2040 8,828
10,300 9,700 7.600 8,306
5,700 5,300 3,800 4,865
8,200 6,200 4,780 4,505
4,880 y, 770 3.670 4,505

- - - = No discharge

HMESS GEOTECHNICAL CORP.



IRRIGATION INPUT/OUTPUT RATIOS

WATER  SALINITY
Irrigation Tilewater Cutput - 14983-19A84 -
lnput Effluent input Conductance WU-MHOS
FIELD AF., AF, % Nav. Dee, Jan, Feb.
E.H.L. Lat, 10 West 10.2 b.64 6.3 8200 6200 4780 4505
E.H.L.. Lat 10 West 28.8 0.25 .28
E.H.L.Lat 10 East ag.2 0.92 3.1 5700 5300 Jaoo Y955
£.H.L.Lat 10 East 10.2 2.0 189.7
Magnalia 18 24.4 1.87 7.88 10,200 10.800 ga00 16,730
Magno.ia 16 au, o 1.63 4.79
Magnolia 16 30.0 1.01 3.345
Magnolia 18 12.0 1.08 8,08
Malva,1, el | 39.8 5.48 13.83 5800 7300 agzo
Malva 1, Del } a6.2 2.56 7.06
Malva 1, Oel 1 4y.0 g.83 22.33
Acacia 88 23.6 2.22 9.38 4300 4420 3780 4785
Acacia 55 23.8 0.86 3.63
Acacia 55 24.2 1.87 7,74
E.H.L.Lat H #10 110.8 8.32 7.51 12,200 13,200 10,400 B929
E.H.L.Lat M # 10 110.8 9.83 B.87
E.MH.L.LatH #1710 BB.2 5.18 5.83
Munyon 14 12.2 1.71 13.83 12,200 13,100 786400 g242
Munyon 14 ; 12.2 2.15 17 .61
Thistle Main #33 12.0 1.45 12.05 7200 7800 5400 5024
Lat . 10 55.4 1.81 3,27 15,400 11,200 10.000 &090
Lat O, #1310 51.0 1.63 Jd.19
Lat D, #1060 4g.0 2,24 4,66
Lat M #9 72.72 20.62 208.585 4880 4770 3670 4505
Lat M, #8 L4g. 4 §.73 13.91
Lat M {9 48.6 8.91 18,34
Lat M #8 30.48 12.43 40.35
Rubber {#10 20.6 1.08 5.29 8200 BOOO 5700 5580
Rubber $10 20.0 .78 3.48
Lat G, #12 7.18 7.84 10.85 11,200 9800 10.400 7653
Nectarine 4 77.0 1.24 .67 11,200 17,400 8ooo Bazs
Tarnarack 218 3g8.2 1.83 4,67 12,200 4580 ———— ———
Ash 157 12.8 1.34 10./67 5800 7000 5800 5952
Lat @@, #12 50.4 i.79 3.55 11,200 9860 10.400 7853
NOTE: Irrigation input and output Q values may reflect

multipfe contiguous irrigation cycles.

Conductance blanks are repeats

TOTAL INPUT = All water delivered to gates.

HESS GEOTECHRIECAL CORP.
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HESS GEOTECHNICAL CORP.

EL CENTRO, CALIFORNIA 92244

Jure 8, 1084

Mr. Charles Bhreves
General Manager

Imperial irrigation District
P.0. Box 837

tmperial, CA 82251

Oear Mr, Shreves:
The following information has been developed pertinent to our study invelving

guantifying tile drain water contributions to the Balton Sea via the New and
Alamo Rivers for the year 1883,

Total Number of Tile SBumps in 11D Program: 237

Total Acreage Represented by Sumps: b4y, 248 AC,
Total Number of Tile Outlets in 1{D Program: 45

Total Acreage Represented by Tile Qutlets: 5,305 AC.
Total Acreage within HD Service Area: 495,540 ADC,
[Based upon 10% of acreege used in monitering pragram)

% of Maonitored Acreage in Sump Program: 88.3

% of Monitored Acreage in Tile Qutlet Program: 10.7

Tetal = 100% or 48,854 AC.

Total measured discharge. all sumps monitored (1883],
Based upon guarterly discharge measurements. Values
prorated to 365-days in some instances: 21,586 ALF.

Total measured discharge. all tile outlets monitored

(1983-1994). Based upon continuous recorder

measurements. Values extrapolated to 12-months

in some instances: 1,932 AF.

Total discharge - 2!l sumps and tile outlets, 12-month
period: 23.518 A.F.

Total discharge all tile lines adjusted for 100% of
sereage. 235.180 A.F.

Sump discharge measurements were made guarterly during 1983, Tile outlet
program consisted of continuous recording of tile outlet flow, aver a t2-month
period between February 1983 to February 1884,

APPLIED SOIL MECHANICS - FOUNDATION ENGINEERING - ENGINEERING GEOLOGY
PosT OFFICE BOX §42 + 780 NORTH 4TH STREET
TELEPHONE: {714) 352-2515 + TELEX: 165-835 SBEL PHX U‘}/

I



Tile waters represent: parent ground water, deep percolation modified irrigation
water recovered by tile lines, as well as combinations thereof, Portions or all

of the waters may be considered beneficial, Chemical analyses of tile waters
have been made in an effort to establish the source [origin) and to quantify the
contributions in each category. However, to date, the work has not extended
much beyond the analytical stage.

No zttempt has been made to adjust the tile discharge figures to reflect any
planted 1983 acreage decrease which might have resulted under the P.1.K. program.

A summary of other ancillary work will be forwarded shortly.

Yours truly.
- \

HESE AECITECHNICAL CORPORATION

\

. JRRPRGN { bl

Fresident

'l

HESS GEOTECHNICAL CORP.
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MA" - SALS ENGINEERING
APr I ED SOIL MECHANICE

AGRICULTURAL INVESTIGATIONS

MINING AND HYRROLOGY

® $

Joim B. Hess Testing Corporation

ENGINEERS -« GEOLOGISTS .« CHEMISTS
EL CENTRO. CALIFORNIA 82243
OUR REPORTS ARE SUDMITTED CONFIDENTIALLY TO CLIENTS: AUTHORIZATION FOR

PURLICATION OF OUR REFPGRTS OR OF EXCERPTY THEREFROM OR OF STATEMENTS
CONCERMING THEM |5 RESERVED FERDING OUr WRITTEN APPFROVAL.

anl

780 N FOURTH STREET
TELEPHONE: 332-2%15
MaAit.: P. &, Hox 642

ESTABLISHED: 1853

AMERICAH BOGIRTY
ar £ivin EMGIMEZRS

AMERICAH BGTIETY
FOR TESTING & MATERIALSR

AMERICAN COHCRETE IHETITUTE

IHTEANATIONAL 10CiEYY
AF NOOK KECHANICS

ASSOCIATION OF
ENGINEERING SROLOGIATA

e

March 32, 1982

Ted H. Lyon, inc.
1450 Broadway
El Centro, CA 92243

Dear Mr. Lyon:

The State of California Department of Water Resources has identified a
number of ways in which the Imperial Valley farming community and the
Imperial Irrigation District can take steps to reduce irrigation waste to the
sea, as well as increase water use efficiency. One of the methods proposed
considers modifying the land leveling practices currently used in the valley
and the use of a "dead-level® irrigation technigue.

As you are well aware the idead-level" irrigation approach has not appealed
to vailey farmers for the following reasons:

[ Natural slope is to the sea basin and any major changes in
natural slope will be cost prohibitive.

2 Tailwater is required and mandatory for salt leaching purposes
{15% or greater of that applied or available at the farmer's
headgate) .

3. Tailwater is required for low "K" soil profiles for drainage of

surface water, prevention of scalding and drowning of crops.

| would like a written proposal from your firm covering a report addressing
the following areas of land leveling and associated irrigation effects thereof

Jn
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Ted H. Lyon, Inc.

March 12, 1982 . : .

Page 2

A. Pros and cons of dead-level vs. slope irrigation
{a) Heavy soil profiles {imperial clay)
(b) Light soil profiles (silty loams)
(c} Sandy soil profiles
(d) Stratified soil profiles

B. Address the history of land leveling practices used in the valley
for the past 50 years. Compare methods currently used with
those of other areas in the scuthwest desert.

C. If you are aware of any so-called "dead-level® practices being
used in the valley, describe them in detail (primarily land
releveled to "dead-level®}.

D. Suggested new approaches to land leveling in order to increase
efficiency in the use of water.

| have set your fee schedule at $45.00 per hour. Please invoice us each
month.

A short response, 3-5 pages, will be required by April 30th with a complete
report required at a later date, yet to be determined.

All reports must be submitted in rough draft form, followed by & second
report which is to be bound. Cover letters must be addressed to the under-
signed . Title of the reports shall be: Land Leveling Practices in the Imperial
Valley 1940-1982. '

Your report should incorporate history, current practices as well as criticism
thereof, and suggested corrective measures. Feel free to provide "new blood"
Lbut be sure that any such areas can withstand scrutiny, defense, etc,

tn addition we will also need a brief background history of you, your new
company, as well as those you plan to participate in the project.

Yours truly,

JAHN\D [{HESS TESTING CORPORATION

John f) Hess
Presicdent

P S. Written notice will be given to you to proceed after receipt and approval of
your proposal.
ce! Gerald Moore

Rob Carter !
obert Carter Aahn B. Hess Uestinag Aorvoration






August 16, 1977

o A
Mr. Guy R. Martin : _
Alternate to the Chairman ;:;;:;if
Water RBsources Councill Chairman //,<;Z7
Water Resources Policy Committee i

2120 I Street, N. W.
Washington, D. C. 20036

Dear Mr. Martin:

Due to the extremely short notice afforded, the Imperial Irrigation District
has been prevented from preparing a comprehenslve response to the four issue
papers emanating from the Water Resources Policy Study as published in the
Federal Register, Volume 42, No. 136, Friday, July 15, 1377. F¥or your infor-
mation, representatives of Imperial Irrigation District attended the July 28-29
hearing at the Marriott Airport Hotel im Los Angeles. Although the presenta-
tions were enlightening, it was extremely difficult to agree with some of the
conclusions railsed by several of those who appeared before you.

For example—and to clear the record--Marilyn Stout tegtified that Imperial
Irrigation District sold water for $2.00 per acre~foot, when in fact the rate
today is $4.75 per acre-foot plus a $1.42 per acre per annum assessment charge
for water availability. Water duty per net acre irrigated in Imperial Valley
exceeds an average of 6 acre-feet per acre per year when on the other hand, the
Court's record of facts in Arizona vs. Califernia reveals all Indlan lands along
the Lower Colorado River were decreed a right of 6.9 acre-feet per acre per
year as a reasonable beneficial amount of water to maintain these lands at

thelr maximum productive capability. This was considered by the Court and all
the states who were parties to that action as a reasonable beneficial quantity

of water demanded to operate the systems.

To clear the record with respect to testimony given by Marilyn Stout addressing
the matter of acreage limitation, the statement was made that acreage limita~
tion should apply to all lands in the United States and that 20 acres of land
in Germany could sustain a family as compared to 100 acres in Iowa. This may
or may not be true as concerns Germany or the State of Iowa; however, the re-
cord developed by the University of Californla im 1971 and introduced as
evidence in the matter of Yellen vs. Hickel, states that: ™The increases /in
average returns/ for units wilth substantial machinery inventoriles 1s much
larger. For example, Size III farms /1,000-1799 acres/ show returns per acre

T
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rising from $51.82 at 454 acres to $73.79 at capacity 6f 1,518 acres for a

total increase of $23,376.08 due solely to gains achleved by economles of size...
gize III farms give highest returns to land per acre through its range of acre-
age. Maximum returrs per acre of about $74.00 are attained over a wide range

of 1,500 to 2,500 acres.”

Furthermore, the United States pressed the issue to determine the valldity of
the acreage limitation law in its application to Imperial Irrigation District
and was struck down by the United States District Court when the judge ruled

in favor of Imperial. The judge for the most part based his ruling on the fact
that good falth reliance upon the determination of a cabinet level officer in
1933 should not and could not be abrogated by a position taken by a successor
of 33 years hence. It would be particularly nauseous to the public agency
administering the water contract for the people it serves--including all cities,
schools, businesses, landholders, and improvement districts who are pledged

to paying for the project—-for the government to he able with one stroke of

the pen to erase the very basis upon which the area's economy was established
as 1f that foundation never existed. The Court felt that the people who reside
in Imperial Valley relied on the commitment of the Secretary of Interior in
1933 and it could not and should not be overturned.

Turning to the matter of the Water Resources Policy Study Hearing, Imperial
Irrigation District submits the following:

We believe there is a need for a comprehensive review of water re~
gsource policies and for changes that would better accommodate the
available source to the prevailing and future needs. This is not
to say that a doctrine of first in time, first in right, or those
having & vested and/or present perfected right, should be disturbed
by redistribution unless, of course, sound conservation practices

are not belng employed.

Imperial Irrigation District, in my judgment, has a fine record o
with respect to conservation, and listed below is a 13-point water
conservation program initiated by the Board of Directors over a year
ago, which to date is proving to be viable and productive.

(1) Construction of No. 8 Pond. (This is a 600 acre-foot Water
Conservation Storage Reservolr, the second to be completed
in the past two years with a third on the drawing board as

can be seen by (6) below).

(2) Reconstruct, to the extent necessary, all waste boxes in sys-
tem. (These are the taill-water outlet boxes located on the
low corner of cultivated filelds by which excess runoff Is
measured and which forms the basis by which penalties are
assessed in accordance with (4) below).

{3) Recruitment and employment of an adequate number of water re-
gulating personnel to schedule changes in water deliveries to
water users ag requested as the system willl permits
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(4) An inventory of surface field discharge water will be taken
daily and an assessment may be levied against all discharpes
which equal 15% or more of the water being delivered and
measurement thereof shall have been taken on two successive
occasions not less than nine hours apart in a Z4-hour period.
The term assessment used herein shall mean the quantity of
water ordered in second feet and reduced to acreffeet, times
the scheduled water rate multiplied by 3 for the day in which
the measurements were taken., (In other words, the wasting
user is paying three times the regular charge) .

(5) Surface pond development through evaporation.

(6) Acquisition of land to construct reservoir on Central Main
Canal in the vicinity of No. 4 Headding.

(7) Study relating to water recovery lines paralleling the East
Highline dnd Westside Main Canals for seepage recovery which
is now going into drainage system and to Salton Sea. (Approx~
imately 18,000 acre-feet of water per year is presently being
galsaged by exlsting water recovery lines paralleling the
East Highline Canal).

(8) TFree drainage water to any person willing to pump and use
ggme.

(9) Continuation of concrete lining program.

{10) The initiation of record to reflect accrued water use per par-
cel through computerized billing process for period July 1 to
June 30 of each year.

(11) Accelerated program to install radic equipment in all water
conservation related moblle equipment for immediate exchange
of information with supervision and Weter Control Sectlom.

(12) Immediate Initiation of irrigation management services program.

(13) Delivery of water off-schedule when and wherever possible.

The Imperial Irrigation District has been very conscious through the
years of its overall water use efficlency. The U. S. Bureau of Recla-
mation has also maintained records of water use efficlency of the
various agencies for many years, and their records show & water use
efficiency factor (water delivered to farms divided by water received
at Drop 1 on the All~American Canal x 100) of 84.5% in 1962, increasing
to 89.5% in 1576. When the water delivered to cities is included,

the percentage 1s even higher being 90.4% in 1976.

P pamEvee ro L
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0f course, the above percentages include an approximate 20% leaching
factor which is imperative due to the high salinity content of Colorado
River water, which contains 900 to 1,000 p.p.m. of dissolved solids
when received by the District. These minerals for the most part are
deleterious to crops, and due to the fine-grained Imperilal Valley
gpoils, additional water must be applied to leach the mineral-laden
water below the root zone where it is collected and removed by sub-
aurface tile drein lines. Leaching "is a sound irrigation practice.
You have to leach out your soils...I think I can say very straight-
forwardly that the normal leaching associated with sound agricultural
practices will have to contime,"”" according to former Secretary of
Interior, Stewart Udall, testifylng before a Congresslonal Committee
on HR 3300 and S 20 in 1967. In the same hearings, then Commissioner
Floyd Dominy said "...I think Imperial Irrigation District, for
example, has a very commendable record, because all of the research
work in Riverside and other irrigation and agricultural experimental
atations indicate that on solils of the type that you have in the
Imperial Valley and the ground water conditions that prevail there,
vyou need an override In your irrigation delivery to the farm of
gsomething in the order of 23 to 25% in order to take care of the
leaching requirements and keep the land in cultivation.”

The comments of Secretary Udall and Commissioner Dominy were in
reaponse to charges that Imperial Irrigation District wastes
water. That was ten yvears ago, and the same charges are still
being made today by the uninformed, by those who, though furnished
with the faects, refuse to understand or recognize the unique
nature of the Imperial Valley and meke such unsubstantiated
charges as those quoted from a report of former Califernia
Assemblyman Charles Warren, now chairman of the President's Coun-
cil on Environmental Quality which states: "Information gathered
so far indicates there is reason to believe that Imperial Irri-
gation Distfict is dumping fresh water into Salton Sea.”

One must realilze that this Valley is different from most in that
it lies adjacent to and downgrade from the vast Mexicalil Valley
in the Country of Mexico and receives dralnage from that area
including raw sewage. Imperilal Valley receives its water
supply By gravity flow entirely from the Colorado River via

the 80-mile long All-American Canal. There is no opportunity
for return flow to the River in that the natural drainage is
northward to the Salton Sea by way of the Alamo and New Rivers,
the latter of which {8 2n interstate stream by definition and
accepts drainage water from approximately one-half of Imperial
Valley farms including the weter from Mexicali mentioned above.
The quality of that water At best is polluted brackish and
galine, certainly not fresh by any standard. Im fact, it con-
tains up to 7,000 p.p.m. of dissolved solids at certain times

of the vyear.
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Referring once again to the necessity for maintaining a favorable
salt balance in Imperial Valley, vis-a-vis the combined problems
of poor quality water supply, the tight soils, and the necessity
for installing underground drain lines to prevent water-logging
and salt-buildup in the root zones. The quality of Colorade
River water is degrading, index-wise, and the leaching factor
will rise, which will require sdditional water each year 1f a
favorable palt balance is to be maintained.

In regard to the quality of the water in the New and Alamo Rivers
discharging into Salton Sea, the same will continue to degrade
and the problem will continue to compound due to the continued
inatallation of farm subsurface drain lines to the extent of
gome 350 miles per month for accumulative total to date in ex—

cess of 24,000 miles.

May I say just a word about the cost involved in maintaining the
Imperial Valley farms at theilr highly productlve state in pro-
ducing food and fiber as a substantial input into the nation's
economy. Imperial Valley is the fourth highest producing county
in California and fifth in the nation. In testimony before the
House of Representatives Interior and Insular Affairs Subcom—
mittee on Water and Power Resources in 1974 (H.R. 12165), the
District's spokesman stated and I quote: "In reviewing the
records, we find the quality of water coming into our system

ag late as 1953 averaged 600 p.p.m. at a minimum, while today
we are requlred to use water which averages approximately 500
p.p.m. The battle against salinity has been a continuous one.
Of the 444,000 agricultural acres referred to previously,
383,000 acres had subsurface tiling imstalled by the end of
1973, at & cost of $43,759,700 leaving 59,000 acres to be tiled,
which will cost an additional $25,400,000 thus representing

a totalicapital investment of $69,15%,700.

"In 1968, Imperial Irripation District presented testimony before
the Subcommittee on Irrigation and Reclamation.of the House of
Pepregsentatives Committee on Interior and Insular Affairs during
hearings concerning bills H.R. 3300 and 5.B. 1004, On page 884
of the treczseript of these hearings T-1044 entitled 'Salinity
of Irrigation Water Recelved by Distirict and Leaching Require-
nent, 1964-1966.,.' indicates that 926 p.p.m. water requires a

leaching factor of 22%.

"During the same hearings, Mr. Floyd E. Dominy, Cormissioner,
Department of Interiocr, Bureszu of Reclamstion, stated that, Oux
judgment at the moment, collective judgment of the Geologleal
Survey and the water pollution people and the Bureau of Recla-
mation in the Department, would be that with full Upper Basin
development the water gquality at Imperlzl Dam would gradually
worsen to probably something like 1,400 parts per million of
dissolved minerals."



Mr. Guy R. Martin -6 -

e

August 16, 1877

Tn a 1573 letter to the Colorado River Board of California, the
general manager of Imperial Irrigation District reported a cost

for concrete lining of District lateral canals of $10,341,950
through 1972 and that the landowners had invested $15,893,000 for
concrete lining of private farm ditches up to that time. The
program of lining District's lateral canals is zpproximately one-
half completed, and it was estimated at that time that an lavest~
ment of $28 million would be required to complete the project
which is being accomplished at the rate of approximately 52 million

per vear.

In regard to Issue Area No. 4 Water Conservation A. "The price

of water is insufficient to provide incentlves mecessary to promote
efficlency and prevent wasteful uses,” may I say that the Imperial
Trrigation District has demonstrated that to pay-as-you-go from
revenue produces the best economical positlon to the rate payers,
whether it be for water or for power, for the simple reason that
no interest is involved. TFurthermore, the District has always
believed that to administer its affairs on its own is far superior
to seeking relief from the United States, which is already over—
burdened. As a matter of fact, the District's eapltal improvements
in water and power have been accomplished largely on a pay-as-you—go
basis, permitting our users to enjoy the lowest power rates in the
Southwestern United Stateg, We cannot say the same in regard to
the rates our water users, however.

The Imperial Irrigation District is considered by the U, 5. Bureau
of Reclanmation as a model irrigation district; and they schedule
approximately 300 foreign visitors anmually to inspect the works
and operations of the District., For example, in testimony before
the House Subcommittee on Irrigation and Reclamation in 1968

(H.,R. 3300 and S.B. 1004) U. 8. Bureau of Reclamation Commissioner
Floyd Dominy stated in a colloquy with then Congressman John Tuaney
that: '‘You are quite cortect, Congressman Tunney, that this drain-
age water from the Imperial Trrigation District is not comsidered
usable. It has a minimum of 3,000 parts per million of dissolved
solids as it flows out of the salty lands of Coachella and Imperial.
Many days, it tuns about 4,000 parts per million. But as explained
the other day, I do not think anyone familiar with the type of
soils to be irrigated would consider this waste water. A great
deal of research has been done on lands of this type-—and incidenw
tally, the Imperial and Coachella Valleys are laboratories for

salted lends for the whole world. People are coming in ever—

increasing nuwbers to study the manner in which successiul irri-

pation has developed on lands of this character.” (emphasis added)

In regard to Issue & Water Conservation, Problem A: None of the
5 Options allows for local regulation concerning water pricing.
Please refer to Item & of the District's l3-point water conserva-
tion program delineated earlier in this letter.
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Regarding Issue 4, Problem B "Inadequate consideratlon has been

siven to meeting existing water needs by means of comprehensive

watershed management practices, including storage and transfer of

surplus water derived from existing supplies,” Option 3 seems:like

the best option to pursue. The District has two such water reser-

volrs in operation and a third 1s in the planning stage (see items

1 2nd 6 of the Distriet's 13-point water conservation program)}. i

Ag concerns Issue 4, Problem C, Optlon 2 would be acceptable if
it read "Encourage all users..." instead of "Require all users..."
A5 an alternate to Option 3, local cooperative programs ghould be
encouraged to establish priorities for water supply allocations,
although perhaps such allocatlons should be required for new
Federal projects. I refer you to Item & of the District’s 13-
point water conservation program which provides for free use of
drainage water for anyone willing to pump and reuse same. The
District is also cooperating in establishing several model pump-
back systems for water reuse and has entered Into an agreement
with the United States government invdlving the use of neutron

probes for determining soil moisture needs.

As to Issue 4, Problem D "Ground water supplles are poorly re-
gulated and are being seriously depleted in some areas through
excessive withdrawals,”" I am sure you have gathered from the
above comments on the need for subsurface drainage that Imperilal
Valley has no usable groundwater reservolr due to the high saline

content of same.

Area No. 4: E. regarding, "Inefficient use of water in existing
water-consuming facilities and production processes...” including
the sector of "agricultural irrigation practices...spillage,
leakage and waste,” I believe the District and its water users
are making substantial progress in this direction via items 2, 3,
4, 7, 8, 9, 10, 11, 12, and 13 of the previously referenced 13-
point water conservation program. Furthermore, we fully support

Option 1.

Ve do not believe that the State of Californis should lose its ldentity with
respect to water policies patterned after State codes, and to think of a
federal commission administering the affairs of the State from a seat in
Washington, D. €., is unconsclomable. The State belng much closer te the pro-
blems, i:e., use of water, guality, quantity, regulation, conservation, and
other related issues, is much more apt to be in a position of employing fair,
impartial and equitable means and measures to cbtaln the desired result in
harmony with a nationwide effort in water resource planning.

Fach area, each distitict, each entity, has its own problem, circumstances and
needs peculiar to its locale. It would be entirely different from the operatioas
of a similar district im an area to the north, =ast, or south of the California

borders.
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As concerns Indiasn lands and water rights, we do not quarrel with the decree in
Arizona vs. California in respect to the quantity of water allotted to the Indians,
for the decree addresses itself to a specified quantity. The decree also pro-
vides a remedy for assistance, 1f a remedy is In order and ig required.

Sipce the matter of Indian rights is the responsibility of the Bureau of Indian
Affairs--a branch of the Department of Interlor-—and the Department of Justice,
certainly what has been accomplished in the past must have been failr, for the
Bureau of Indian Affairs and the Department of Justlce represented the Indians
with all due dillgence and expertise, though some may now argue to the contrary.

In summary, it would be an understatement to say that Imperial Irrigatdion Dis-
trict appreciates its right to use the invaluable resource--water, It has in
the past and will continue in the future to cooperate with any viable, practiecal
end productive effort tc comserve water and use it as beneficially as possible
in light of matural and/or uncontrollable circumstances. However, we do not
believe that the establishment of rigid natlonal policies to be administered on
a national basis will be workable, eguitable, or particularly productive.

Yours very truly,

EERALD L. MOGRE, President
Board of Directors

gar
bec Mr. Carter
Mr. Twogood
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TELEPHONE (519) 333-0646

BEAL IRAIGATION DISTRICT

EXECUTIVE OFFICE o 1284 MAIN STREET -R0.-304-1800- « EL CENTRO, CALIFORNIA 92244

May 30, 1995 ﬂ/é V%f

VIA FEDERAL EXPRESS

Mr. Ronald J. Schuster {D-5010)
Westwide Settlement Manager
pureau of Reclamation

P.0O. Box 25007

Denver, Colorado 80225

Re: Draft Environmental Impact Statement on Proposed Acreage
Limitation and Watex Conservation Rules and Regulations

Dear Mr. Schuster:

Thank you for the opportunity to comment on the draft Environmental
Impact Statement (EIS) on the proposed Acreage Limitation and Water
Conservation Rules and Regulations. Imperial Irrigation District
(IID) recently commented on the proposed rule as published in the
Federal Register on April 3, 19353 and on the draft Water
Conservation Guidelines and Criteria. In lieu of restating our
prior comments, we have attached our letter to you dated May 24,
1995, and our letter addressed to Commissioner Daniel P. Beaxd
dated April 5, 1995. The comments included in those two letters
should be incorporated in these comments on the draft EIS as if
fully set forth herein. additionally, IID would like to make the

following comments.

The draft EIS does not acknowledge the need for additional water
for leeching soils in order to reduce soil salinity. Instead, the
draft EIS seems to assume that excess salt will build up in soils,
leading only to retirement of land. However, good farming
practices and soil conservation management techniques dictate the
use of additional water to leech aalts from soil. By employing
this management technique, farmers conserve agricultural soil and
1and. Leeching also allows farmers to avoid secondary effects,
such as air guality degradation and third-party impacts, which
occur when land is fallowed.

the discussion of incentive pricing on pages 4-12 and 4-13 implies
that incentive pricing and elimination of flat per-acre rates for
water would only be required in some areas. Thig discussion is
inconsistent with the mandate that incentive pricing be implemented
as found in the prior documents IID recently commented upon. If
incentive pricing and elimination of flat per-acre water rates are
only to be implemented in some areas, this would be consistent with
IID's view that such measures should only be implemented when
deemed necessary and appropriate by the districts. TID has
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included more detailed comments about the Bureau of Reclamation's
desire to mandate incentive pricing and elimination of flat per-
acre water rates in its prior comment letters.

I hope the foregoing is helpful. If I can be of any further
assistance, please do not hesitate to contact me at (619) 339-0650.

Respectfully submitted,

IMPERTAL IR?ﬁgATION DISTRICT

T—.
By:
John Penn Carter
Chief Counsel

JPC\11
cc: Board of Directors
Michael J. Clintonvf’

Robert A. McCullough
Jesse P. Silva

Attachments

3006-2028



TELEPHONE (619} 339-0845

IMPERIAL [HRIGATION DISTHICT

EXECUTIVE DFFICE = 1284 MAIN STREET o -Po—BO%-E85 « EL CENTRO. CALIFORNIA 92244

May 24, 1995

Westside Settlement Manager
Bureau of Reclamaticn

Mail Code D-5010

P.C. Box 25007

Denver, Colorado 80225

RE: Comments to 43 CFR Parts 426 and 427
Acreage Limitation and Water Conservation Rules and

Regulations
To Whom it May Concern:

Thank you for the opportunity to comment on the Bureau of
Reclamation’s Acreage Limitation and Water Conservation Rules and
Regulations, proposed to be published as Parts 426 and 427 of Title
43 of the Code of Federal Regulations. This letter inciudes
comments in addition to those comments submitted by Jesse P. Silva,
Manager, Water Department, in a separate letter to you dated May 9,

1995,

Imperial Irrigation District (IID) recently commented on the
Bureau's Draft Water Conservation Guidelines and Criteria in a
letter to Commissioner Daniel P. Beard dated April 5, 1995,
Attached is a copy of that letter to be incorporated within IID’s
comments on 43 C.FP.R. Parts 426 and 427, as if fully set forth

herein.

Additionally, we agree with the letters submitted on behalf of the
Twin PFalls Canal Company, Northside Canal Company, and Milner
Irrigation District dated Apxril 10, 1595 which related toc the Draft
Water Conservation Guidelines and Criteria, and would like to

include the following comments.

IID believes that the Bureau of Reclamation should undertake and
pay for any necessary compliance with the Naticnal Environmental
Protection Act (NEPA). The activity undertaken in this case was
initiated by the Bureau of Reclamation. Individual districts are
not seeking approval of applications or permission toc conduct
activities and would therefore not be appropriate parties to pay
for or conduct NEPA compliance.

IID also believes allocation of the Bureau’s discretionary benefits
should not be tied to the Water Conservation Guidelines and
Criteria. We believe that, based on the experience of districts in
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the Central Valley Project, there is little certainty in the
process of having conservation plans approved. Therefore, tying
the approval of same to the allocation of discretionary benefits is

not just or equitable.
Thank you again for the opportunity to comment on the Acreage

Limitation and Water Conservation Rules and Regulatioas. Please
call me at (619} 339-0650, if we can be of any further assistance.

Respectfully submitted,
IMPERIAL TRRIGATION DISTRICT
John Penn Carter
Chief Counsel

By:

JPC/11
3006-2028

Copies: IID Board of Directors
Michael J. Clinton
Robert A. McCullough
Jesse P. Silva

Attachment



TELIPHORE (515} 119064

IMPERIAL (RRIGATION DISTA

EXECUTIVE OFFICE = |234 MAIN STREET  « -P5-35%-1808- »  EL CENTRO. CALIFORNIA 972244

April 5, 1995

Daniel P. Beard
Commissioner

Bureau of Reclamation
1849 C Streel, NW

Room 7654

Washington, D.C. 20240

Re: Guidelines and Criteria for Water Conservation Plans
(January 10, 1%95)

Dear Commissioner Beard:

Asg Chief Counsel to Imperial Irrigation District (YIID"), I am
authorized to submit tnhe £following comments on the Bureau of
Reclamation’'s January 10, 1995 "Cuidelines and Criteria for Water

Conservation Plans" {the "Guidelines").

The current draft of the Guidelines raises a pumber of
important policy and legal issues and, as a result, the following
discussion is not confined to the specific language of the
Guidelines. While our threshold comments extend beyond the scope
of specific matters addressed in the Guidelines, we nevertheless
submit them because of their paramount importance in the field of
water conservation and federal regulation of the Ceolorado River.
We would bz pleasad to discuss with Reclamation any of these

mattbers at your convenience.

Like many western water users, 11D appreciates Reclamation’s
commitment, as expressed in the introduction to the Guidelines, to
meeting the "challenge of improving the efficiency of water use and
management throughout the Western States" by forming partnerships
between "Reclamation and water users, other Federal agencies, state
agencies, educational and research dinstitutions, and other
interested parties."! in addition, we share Reclamation’s view
that the review of "existing water managsment practices" and
conservation plans can result in " [ilmprovements in water
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management on Federal projects (which] can reduce overall operating
costs, improve reliability of existing water supplies, postpone the
need for new or expanded water supplies, and reduce the impacts of
droughts." We hope that our comments and, where important enough
Lo express, our concerns meet with your expectations, for we make
them with the shared desire to promote and achieve the efficient
allocation and use of the waters of the Western States.

Before addressing our specific comments on the Guidelines in
Part IV of the following discussion, we discuss three threshold
matters that place the Guidelines in a proper requlatory and policy
context in Parts I, IT and III, below.

I. MARKETS ARE THE OPTIMUM MEANS T0 WATER CONSERVATION.

First and foremost, IID believes that water markets are the
most effective means of achieving cost-effective conservation. The
Guidelines emphasize that the economic benefits of water
conservation do and should inure to water rights holders.? The
Guidelines also recognize at several points the valuable role that

water markets can play in encouraging conservation. The

z California Water Code Section 1012 provides, in pertinent
part, as follows:

Notwithstanding any other provision of law,
where any person, public agency or agency of
the United States undertakes any water
conservation effort, either separately or
jointly with others entitled to delivery of
water from the Colorado River under contracts
with the United States, which results in
reduced use of Colorado River water within the
Imperial Irrigation District, no forfeiture,
diminution, or impairment of the right to use
the water conserved shall occur, except as set
forth in the agreements between the parties

and the United States.

Iso, Water Code Section 1011 ("no forfeiture of the

See al
opriative right to water conserved shall occur upon the
O:
T

the forfeiture period applicable to water appropriated
o December 192, 151<.")
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Guidelines, however, could provide far Stronger support for water
conservation by including:

. Explicit recognition of the central importance that water
markets play in achieving conservation; and

. Assurances that Reclamation will facilitate water
transfers by its contracting agencies and not impede
water markets by unnecessary regulation.

IID's view of water markets has developed based on necessity
and experience. As IID adapts to the shift in federal water policy
to economic conservation, it has found that water markets can and
do play a valuable and, based on experience, crucial role in making
water available to supplant uncertain supplies and meet dynamic
demands, within and without discrete geographic regions. Optimal
water conservation efforts will depend on the development of water
markets in an economic environment free of excessive regulation.
The development of economically efficient markets will depend on
the adaptation of federal and state water policy. Thus, TID’'s view
of water policy has emerged to embrace the principle that optimum
water management includes conservation by districts and farmers and
the nurcturing of water markets. Undue regulation will create
uncertainty, stifle competition, breed unnecessary conflict,
compound transaction costs and, in the end, undermine prudent,
timely and efficient water conservation and transfers.

IT. CONSERVATION GOALS SHOULD COMPORT WITH STATE LAW.

Meaningful comment on federal guidelines and criteria for
conserving water under state Jlaw based water rights needs to
address the omnipresent jurisdictional issue of federalism. Some
portions of the Guidelines could be read as displacing traditional
deference to state law. As a policy matter, the Guidelines should
and, 1in accordance with recent holdings of the United States
Supreme Court, must demonstrate due deference to state law,
particularly where, as here, the content and character of a
district’s water rights are grounded in state law.

Specifically, IID is concerned that the Guidelines contravene
traditional and, under California v. United States, 438 U.S. 645
(1978), contemporary notions of federalism. 1IID balieves that the
Secretary 1s overstepping his power by resgulating the use of
Colorado River water -- particularly water distributed in
satisfaction of present perfected rights -- without an express and
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specific directive by Congress. In this regard, IID recognizes
that Congress may choose to expand the Secretary's plenary power
under Section 5 of the Boulder Canyon Project Act to contract for
the distribution of Colorado River water by conferring upon the
Secretary the power to regulate the use of irrigation water within
the boundaries of the individual Lower Basin States. Congress,
however, has consciously and steadfastly refused to embark on a
wholesale restructuring of the fundamental principles of federalism
that have governed reclamation law since the passage of Section 8
of the Reclamation Act of 1902 (which did not affect, and directs
the Secretary to proceed in conformity with, state laws relating to
the "control, appropriation, use, or distribution" of irrigation
water}. And while the power of the states to control the use and
distribution of irrigation water from federal reclamation projects
has led a tortured and, at times, revisionist history’ the most
recent opinions by the United States Supreme Court on the
relationship between federal and state power overruled the Court’s
prior departures from the strictures of Section 8 of the

Reclamation Act of 1902.°

Moreover, bthe enactment of Section 210 of the Reclamation
Reform Act of 1982 ("RRA") is not an express Congressional
directive for the Secretary to impose, let alone enforce, the
Guidelines. The language of Section 210(a) makes clear that
Congress did not expand then existing federal reclamation law
governing the use of irrigation water from a federal project:

The Secretary shall, pursuant to his authorities under
otherwise existing Federal reclamation law, encourage the
full consideration and incorporation of prudent and
responsible water conservation measures in the operations

3 See, e.g., Ivanhoe Irrigation District v. McCracken, 357
UJ.5. 275 (1958), City of Fresno v. California, 372 U.S. 627 (1963),
and Arizona v. Californmia, 373 U.S. 546 {1963}).

* California v. United States, 438 U.S5. 645, 668-69 n.21,
(1978) {the states have a right to control the waters from

ic congressional directives), and Bryant v. Yellsn, 447 U.S.
7L (1980) (state law was not displaced by the Boulder Canyon
T "must be consulted in destermining the content and
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of non-Federal recipients of irrigation water from
Federal reclamation project.

RRA §210(a), 43 U.S.C. §390jj (emphasis added). In promulgating
regulations implementing Section 210, the Secretary has been
notably deferential to the discretion of a district to devise and
implement a conservation plan. The genesis of this deference lies
with the limited authority Congress conferred on the Secretary. By
authorizing the Secretary to “encourage" water users to undertake
water conservation plans, Congress by no means conferred upon the
Secretary a directive to occupy the field of water conservation.
Indeed, three of the Secretary’s responses to certain comments on
the first draft of the regulations implementing Section 210 of the
RRA recognize the limited authority conferred by Congress.

First, the Secretary responded to several comments about the
generality and vagueness of the first draft of the regulations for
water conservation measures by noting the limited power conferred

by Congress:

The water conservation provisions of these rules are
general by intent since it is the districts which will
develop and carry out the water conservation programs.
However, the rule does emphasize that the Secretary of
the Interior will encourage water conservation
initiatives by districts, recognizing that the
responsibility for these efforts is primarily that of the
districts, not that of the Federal Government. This is
in accord with the intent expressed by Congress in the
water conservation provision in the RRA.

43 C.F.R. Part 28, December 6, 1983 (response O comment 1 on
Section 426.19(a}) (emphasis added) .

Second, in response to a written comment that any guidelines
develcoped by the Secretary would "become reguirements for the
districts," the Secretary disavowed any such mandate:

The rules do not indicate that the Bureau of Reclamation
will dictate the provisions of water consesrvation plans,
nor does the Bureau of Reclamation intend to impose
requirements of this nature on districts.

3 C F.R. Partc 25, December §, 1983 (responsz2 co comment 1 on
ection 425.19{b)} .

3l
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Third, the Secretary rejected entreaties to promulgate more
comprehensive water conservation criteria with the following:

We believe the brecad provision for water conservation
planning efforts by districts, as expressed in the rules,
is preferable to attempting to provide comprehensive

criteria for these efforts. The districts will be
required to develop the plan and will have the primary
responsibility for its implementation. The resources

that will be devoted to this effort will vary dgreatly
depending upon district need and economic capability.
The water conservation guidelines which are being
developed by the Bureau of Reclamation will identify the
objectives and goals that should be considered in the
planning effort, as well as the review procedure a
district may wish to incorporate into its plan.

43 C.F.R. Part 26, December &, 1983 (response to comment 2 on
Section 426.19(b)) (emphasis added).

Finally, nothing in the second or third (and final) draft of
the regulations® supports, or even suggests, a basis for the
Secretary to now disavow his limited authority te control the use
of water from federal reclamation projects. Consequently, the
Secretary should subscribe to the application of state law and seek
voluntary district compliance with the Guidelines. The Secretary
cannot and should not mandate that certain water conservation
measures be adopted by any district. As discussed below, certain
mandates may not be operationally practical or economically
feasible for a particular district. In addition, the Secretary
should not withhold "discretionary benefits® or impose other
penalties absent voluntary compliance. Many of the discretionary
benefits that are available to the districts are themselves worthy
objectives and goals for a conservation plan. For example, the
Secretary should not refuse to facilitate water transfers for a
district or refuse to aid in the funding of a district’'s
conservation activities as a penalty for the absence of an
acceptable conservation plan or for the late development of a
conservation plan when transfers are commonly viewed as the
ultimate conservation measure. This doss not comport with the

; See 43 C F R. §426.19, November 7, 1986 and April 13,
1987,
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Secretary’s limited power under Section 210 of the Reclamation
Reform Act or good reclamation policy.

Notwithstanding these concerns over the Secretary’s authority
to regulate areas traditionally reserved to the states, IID is
encouraged that the Guidelines contemplate Reclamation's acceptance
of a conservation plan prepared for a state agency, as well as its
willingness to work with water users to determine which alternative
requirements under a state plan will meet, in whole or in part, the
requirements of a Reclamation-approved conservation plan. However,
the CGuidelines do not express what role, if any, traditional
federal deference to state law will play in Reclamation’s "cagse-by-
case” adjustments to the requirements Ffor Reclamation-approved
water conservation plans. Since the RRA did not expand the
Secretary’s authority, IID recommends that Reclamation follow
existing federal law by deferring to state law. As a consequence,
Reclamation should presumptively accept state-approved congervation

plans.

Similarly, and as discussed more extensively below, the
Guidelines include criteria and requirements that do not recognize
state law governing the pricing of water service provided by public
agencies and other legal obligations of local agencies. Since
neither Reclamation law generally nor the RRA specifically preempts
these features of state law, adoption of the Guidelines in their
current form runs the needless risk of litigation to establish,
once again, federal deference to state law in the area of the use

of water resources.

Even though TIID's comments on the Guidelines in Part IV
presume that the Secretary enjoys a limited role, IID nevertheless
believes that the Guidelines can provide valuable direction to
water districts in their efforts to manage their resources
prudently and should encourage water districts and water users to
achieve economically feasible watesr conservation. In that regard,
IID commends wmany of the current themes contained in the
Guidelines, including the importance of working cooperatively with
state and local agencies, the critical role of water markets in
promoting conservation, and the authority of local users to
determine how conserved water should be used.
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ITY. GUIDELINES SHOULD ENCOURAGE ECONCMTCALLY
FEASTIBLE CONSERVATION.

Subject to IID's threshold concerns about the interaction of
the Guidelines with the development of water markets and the role
of state law, IID believes that, with the modifications and
suitable clarification of select issues posed by the Guidelines,
the Guidelines can provide a framework for the management of
western water resources in a manner consistent with the applicable
federal and state law.

1. Statutory Framework.

Section 210(a} of the RRA, of course, provides the
statutory framework for Reclamation’s Guidelines. Section 210{a)
directs the Secretary to:

Encourags the full consideration and
incorporation of prudent and responsible water
conservation measures in the operations of
non-Federal recipients of irrigation water
from Federal reclamation projects, where such
measures are shown to be economically Ffeasible
for such non-Federal recipients.

RRA §210(a), 43 U.S.C. §390j] (emphasis added). To this end,
Section 210(b} reguires districts that have entered into repayment
or water service contracts with Reclamation pursuant to Federal
reclamation law or the Water Supply Act of 1958 to:

Develop a water conservation plan which shall
contain definite goals, appropriate water
conservation measures, and a time schedule for
meebing the water conservation objectives.

RRA §210(b), 43 U.S.C. §390jj (emphasis added). Synthesizing the
main elements of the framework of Section 210 reveals that
appropriate water conservation measures include those, and only
those, measures that are economically feasible. The Guidelines,
however, fail to adhere to these limits relative to the Secretary’s
power to encourage districts to undertake conservatbion measures.
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2. Overriding Principleg.

Reclamation law generally, the RRA specifically, and
sound public policy each dictate that the Guidelines comply with
three overriding principles:

(1} Water <conservation efforts must be
measured by an eccnomic "cost-benefit test' as
the means to determine economic feasibility;

(2) Economic incentives provide the most
effective and reliable way to implement
economically-feasible water conservation
actions; and

(3) The review of water conservation plans
must use, when feasible, objective criteria
based on professionally-recognized

guantification methods.

For rszasons discussed below, the Guidelines do not always conform
with these principles.

Economic Feasibility

As already discussed, the statutory framework for water
conservation plans is based on the economic feasibility of water
conservation actions for water users. Regrettably, the Guidelines
make no mention of economic feasibility. Instead, the Guidelines
include "financial feasibility" as one of many factors to be
considered in assessing wabter conservabtion measures. For two
reasons, this approach does not conform with the statutory
framework for Reclamation-approved water conservation plans.

First, financial feasibility is not the same as economic
feasibility. Financial feasibility commonly considers whether a
water agency, for example, has the financial resources to undertake
a specific action. As such, financial feasibility does not assess
whether the contemplated action is a wise use of resources. In
contrast, economic feasibility considers whether the economic
benafits of a specific action exceed the esconomic costs.
Consistent with this principle, the Guideslinas make clesar that
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"water conservation is not an end in itself."® IID applauds the
inclusion of this statement in the Guidelines. TIID suggests that
the substantive provisions of the Guidelines comply with this
fundamental statutory and economic principle.

Second, even if Reclamation means economic feasibility
when it uses the term "financizl feasibility," the Guidelines are,
at best, unclear in whether they implement the statutory framework
adopted by Congress. Section 210(a) requires conservation plans to
include economically feasible conservation measures -- no other
factors are enumerated, Consequently, the role of many of the
other factors enumerated in the Guidelines (e.g., efficiency of
water delivery and use, gquantity of water toc be saved, and
technical feasibility) are properly subsumed as part of the
elements of a comprehensive economic application of a “cost-
benefit” test. Such factors should not be put on an equal footing
with the paramount statutory criterion of economic feasibility,

Economic Incentives

Effective and reliable implementation of conservation
actions must be based on economic incentives. When water
conservation actions generate net benefits for water users and
districts, affected parties naturally become a constituency for
implementation. When they do not benefit from contemplated
actions, the result will be political and legal controversy, less
actual "wet" conserved water and the uncertainty of the development
of workable markets. As discussed more extensively below, many of
the specific provisions in the Guidelines seem to rely on forced
conservation actions rather than economic incentives.

IID recommends that Reclamation adopt an explicit
statement emphasizing the critical role for economic incentives
contemplated by the Guidelines. For the legal and public policy
reasons discussed above, the draft Guidelines should provide that
economic incentives are the favored means of achieving conservation
goals. The Guidelines also should clarify that a district need not
impose additional conservation measures on its users if it has
effective economic incentives in place.

5 Guidelines, po. 19,
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Ob-iective Standards

The Guidelines require water users to undertake a
comprehensive analysis of the consequences of a wide array of
alternative conservation actions. Such an analysis would include
many factors, including the potential amount of conserved water and
the effects on water users and the environment. Given the wide
variety of impacts to be estimated, it is inevitable that different
estimation methods can yield materially different results. The
Guidelines provide no indicatien about how Reclamation will address
the inevitable controversies that will arise when different parties

employ different methods.

The Guidelines could be improved considerably by
including language that Reclamation’s review of water conservation
plans will be based on professionally-recognized quantification
methods. Given the widely-recognized importance of site-specific
conditions and the diversity of circumstances of local water
systems and the local environment throughout the West, it may prove
impossible for Reclamation to enumerate comprehensively which
professionally-recognized methods should be used in which
circumstances. At the same time, to assure water users that their
conservation planning efforts do not become a victim of perpetual
second-guessing, Reclamation should state a policy of either (1)
letting water users determine which professionally-recognized
methods of quantification are most appropriate for their
circumstances, or (2) discussing with water users (before a water
conservation plan is prepared} which professionally-recognized
quantification methods Reclamation finds acceptable.

IV. SPECIFIC COMMENTS ON GUIDELINES.

In addition to the foregoing concerns, IID offers the
following specific comments to the Guidelines:

1. Critical v. Additional Water Conservation Measures.

IID £finds the category “critical water conservation
measures" inconsistent with relevant federal statutory provisions.
The Guidelines imply that all of the measures specified as
"critical® must be implemented within designated time schedules.
That is, sach of these conservation mzasures is an "end in itsalf. "
Based on Section 210, TIID suggests that all sconomically Feasible
measurss be adopted within appropriate tima schedules as dictated
oy th2 markstplacs.
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To illustrate IID’'s concern, the Guidelines include as a
critical water conservation measure the installation of measurement
and accounting systems that can meter or measure the volume of
water conveyed to individual water users, "metered or measured art
each agricultural turnout and/or service connection." Suppose, for
this language was interpreted to regquire IID to install

example,
meters at the more than 5,000 points of delivery within the
district. Rather than assume that such actions are economically

feasible, the Guidelines should only reguest that such a program be
analyzed to determine whether it 1is, in fact, economically

feasible.

In principle, a comparable concern could also be raised
about the critical water conservation measures related to reform of
any water pricing based on declining unit price or flat rate per
acre or household regardless of the quantity used. IID water
service charges are already based on the amount of water delivered
thereby giving farmers incentives to save water. Any further
reforms required by the Guidelines, therefore, would have no
practical effect on IID, and could misidentify certain farming uses
as excessive given IID's multiple cropping seasons. Nonstheless,
ITD finds that the mandatory nature of any "critical water
conservation measure" conflicts with the scheme of water

conservation planning specified by federal law.

A more appropriate formulation for water conservation
measures would be for the Guidelines to:

. List the candidate actions that all water users,
whether agricultural or municipal/industrial users,

should consider;

List additional candidate actions specifically for
agricultural water users and those specifically for

municipal/industrial users; and

* Not mandate any candidate actions, but let the
districts analyze and, if economically feasible,
adopt in their conservation plans certain of the

candidate actions.

An advantage of this approach is that it follows the EXDress

languags of the RRA.
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2. Economic Feagibility of Conservation Plans.

As discussed earlier, the economic feasibility of a
conservation measure is the critical factor in determining whether
a district should pursue the measure. Even if a conservation
measure 1is economically feasible, moreover, good public policy
might dictate that a district not pursue the measure. For example,
an alternative measure might be able to achieve the same result at
lower overall cost or with less disruption to legitimate economic

expectations or investments.

To reflect these points, the last paragraph on page 21
and the first two paragraphs on page 22 of the Guidelines should be
revised to read as follows (modifications appear in italics) :

All water conservation measures so identified
should be analyzed and evaluated to determine
whether it 1s economically feasible for a
digtrict to implement them, either
individually or in various combinations. This
determination should consider both the actual
economic value of the conserved water and the
costs of conservation to all parties,
including both the districts and water users.
The district may consider the costs of
environmental compliance associated with
implementing each proposed water conservation
measure in combination with all other costs
associated with the measure in determining the
feasibility to the district of the measure'’s

implementation.

If a water conservation measure is determined
to be economically feasible, then the measure
should also be analyzed and evaluated from the
standpoint of other relevant factors including
the opportunities for achieving the same
conservation through other less costly means,
any negative environmental impacts, and
disruption to economic expectations and
investments. IFf a district determiness that a
measure 1is economically infeasible, that an
alternative m2asure can achieve the sams goal
at lower costs or impact, or that the
drawbacks of a maasure outwsay ]



Commissioner Daniel P. Beard
Page 14
April 5, 1995

Re: Guidelines and Criteria for Water Conservation Plans
{(January 10, 1995)

advantages, then the basis and rationale for
that determination should be documented in the
water conservation plan.

3. Economic Value of Conserved Water.

The economic value of conserved water is a critical
factor in the analysis of economic feasibility of any conservation
action. The Guidelines provide, at best, incomplete guidance and
notice on the nature of the analysis Reclamation will find
acceptable. IID 1is especially concerned about the economic
valuation of conserved water for uses outside a district.

IID recommends that any economic valuations of conserved
water used outside a district must be based on consummated
comparable market transactions and, in the absence of such
transactions, bona fide offers with respect to prospective
comparable transactions. The current language in the Guidelines
raises the prospect that Reclamation may require that the value of
conserved water be based on estimates of the possible value of
water in other uses. As a trustee for the equitable and beneficial
interest of landowners’ in the district’s water supply, IID can
only conserve water for transfer outside the district in response
to real, credible and comparzble transfer opportunities, not
hypothetical or phantom transfer opportunities.

The risk of overstating the economic benefit of a
conservation measure is real. Consider, for example, the State of
California‘s experience with the first year of the Drought Water
Bank. At the height of the seven-year drought in 1991, the
Department of Water Resources contracted to purchase over 820,000
acre-feet of water, more than one-half of which was "developed" by
fallowing farmland. Water was purchased at $125 per acre-foot and
sold for $170 to $175 per acre-foot. While the Department of Water
Resources expected demands to exceed supplies, in reality the
converse occurred. Over 260,000 acre-feet of water was not
purchased in 1991 and carried over to the 1992 Drought Water Bank.

Based on this example, too many farmers undertook
excessive conservation measures (by fallowing farmland), which the
short-term needs for additional water supplies did not economically
justify. Experience with the Drought Water Bank indicates that the
purchase price of water -~ which was determined without the
benefits of the markestplace -- was too high in 1991. Indeed, the
1932 Drought Water Bank reflected a significant reduction in the
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purchase price of water, from $125 to $50 per acre-foot, with a
commensurate reduction in the sales price, from $175 to $72 per
acre-foot. This experience clearly teaches that an analysis of the
economic feasibility of water conservation measures should not be
based on hypothetical or phantom transfer opportunities. An
analysis of the economic feasibility of conservation measures must
be based on an actual, consummated comparable transaction or, in

appropriate circumstances, bona fide offers.

4, Local Contreol of Conserved Water.

ITID supports the language in the Guidelines recognizing
that the use of conserved water is "a decision left to each
district". This approach represents sound public policy and, at
least for water users in California, conforms with state law. IID
recommends that the Guidelines extend its discussion on local
control of conserved water. The discussion could note the
importance of market-based economic incentives for implementation
of water conservation actions. To this end, the discussion could
also make more explicit the prominent role for voluntary transfers
as the most important conservation measure. In addition, it is
important that districts have the use of project facilities to
transport and store conserved water. Accordingly, Reclamation
should formally waive the requirements for a Warren Act contract as
they relate to the use of project facilities to manage conserved

waber.

5. Incentives for Approved Plans.

The Guidelines include language suggesting that
Reclamation may withhold approval of water transfers if
participants do not have a prior-approved water conservation plan.
We guestion this policy. If the Guidelines were implemented in
their present form, the purpose of the Guidelines would be
subverted. Water transfers are perhaps the most practical and
effective way to implement economically feasible water conservation
actions. Reclamation should not foreclose tha opportunity of water
users Lo pursue water marketing oppvortunities as a means to achieve

water conservation.

6. Incentive Pricing.

IID has three concerns about the Guidelines’ discussion
of incsntive pricing:
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. Incentive pricing poses potential conflicts with
IiD's obligations as a fiduciary to its landowners

under state law;

- The incentive pricing provision reflects a goal of
"conservation as an end in and of itself,"; and
. Reclamation lacks authority to impose any specific

pricing scheme.

First, California law specifies that IID has fiduciaxry
obligations to protect and promote landowners’ equitable and
beneficial interest in the district’s water supply. It also has an
obligation to provide reliable water service at reasonable rates.
As a consequence, any incentive pricing scheme must comply with
IID's obligations under state law. Therefore, IID recommends that
the draft Guidelines’ discussion of incentive pricing as a
potential additional water conservation measure for agricultural
users expressly recognize that all pricing schemes shall comply
with applicable state law. To this end, the provision should read:

(a) Incentive Pricing - implement any lawful increasing
tiered block water pricing structure or other
lawful water pricing structure, that results in
economically feasible water conservation.

Second, the Guidelines’ discussion of incentive pricing
does not relate pricing to any specific policy objective. Instead,
the impression is given that pricing should be "reformed" simply as
a means to conserve water. All economists agree that prices affect
the allocation of resources, and prices can be raised to the point
where demand for the resources will wane and eventually disappear.
But this would be the point where farmers stop farming. Is this
the desired end? For whose benefit? In other words, should water
be conserved by any means, regardless of the fiduciary duty of
districts and the disruption of expectations and investments of
landowners and water users? For reasons discussed above, existing
law and public policy dictate that water conservation should occur
only when it is economically feasible and implemented by economic

incentives.
Third, Reclamation lacks the legal authority to impose

the incentive pricing scheme. IID finds the Guidelinss’ lack of
any discussion on thils critical point to be an admission of the
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absence of Secretarial authority to impose pricing structures on
districts.

7. Land Management .

Similarly, the Guidelines should recognize that water
agencies have little, if any, statutory powers to manage land use.
Moreover, the Secretary lacks legal authority to address land use
issues. Like the case of incentive pricing, there is no evidence
that Congress autherized the Secretary to address these issues. As
a consequence, the additional water conservation practice for
agricultural water users captioned, "(f)} Land management, " should

be dropped entirely.
8. Environmental Review.

The Guidelines provide insufficient guidance on the scope
and comprehensiveness of the environmental assessment Reclamation
will require for acceptable water conservation plans. Should IID
prepare the equivalent of a programmatic environmental impact
statement, project environmental impact report, or an environmental
assessment? Should IID consider the environmental consequences of
conservation measures that are found to be economically infeasible
before any consideration of any potential cost of compliance with
applicable state and federal environmental Jlaw? Without the
answers to these and comparable questions, IID fears that the
Guidelines provide insufficient practical guidance to prepare a
water conservation plan that Reclamation would find acceptable.

Especially in conjunction with the above concerns, IID
finds the initial 15-month period for the preparation of such plans
troublesome considering the size, scope, and diversity of
collateral issues related to water use in IID's service area and
the source of IID's water supply. Concerning any environmental
review related to the Colorado River, to what extent should IID's
review conform with the reviews conducted by other users of
Colorado River water? While the Guidelines encaurage water users
Lo cooperate in the preparation of their water conservation plans,
IID does not believe that preparation of a joint plan will prove to
be simple. For example, only a portion of the environmental issues
facing IID conservation actions will be suitable for inclusion in

a joint plan.

In light of these considerations, IID recommends that
Reclamation change the Guidelinss as follows:
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. Restrict the needed environmental review to water
conservation actions found to be economically
feasible before any consideration of any potential
cost of compliance with applicable state and
federal environmental laws;

. Require environmental review of only the water
conservation actions that a district considers to
actually undertake, rather than all of the possible
actions a district may undertake; and

. Limit the environmental review to an environmental
assessment and require further environmental review
only if market conditions justify implementation of
a conservation plan or portions thereof.

9. Exemptions.

Small contractors snould not  be exempted from
requirements to prepare water conservation plans. However, it may
be appropriate to require small contractors to submit plans which
comply with relaxed requirements. Additionally, by requiring small
contractors to submit water conservation plans, Reclamation would
not face potential liability for treating contractors unequally by
requiring some to submit plans and exempting others.

Mid-sized entitlement holders should be reguired to
comply with the same requirements for water conservation plans as
all other entitlement holders. If relaxed standards are applied to
any size entitlement holders, they should be applied only to small
contractors, as defined in the Guidelines. The cumulative effects
of possibly applying less stringent conservation plans to mid-sized
and small contractors are potentially enormous. Focusing
conservation requirements primarily on large contractors is unduly

discriminatory.

Finally, Indian Federal entitlement holders should be
required to develop and submit water conservation plans. There is
no legal authority for treating these entitlement holders
differently than any other entitlement holder with regard to the

application of the Guidelines.
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10. Relation to 43 C.F.R. Part 417.

ould not be required in
Part 417. Instead, water
application of

Water Conservation plans sh

addition to the reguirements of 43 C.F.R.
users subject to Part 417 should be exempt from the

the Guidelines.

We hope the foregoing is helpful. Please call me if we can be

of further assistance.

Respectfully submitted,
IMPERIAL IRRIGATION DISTRICT

Aofin P.” Carter

Chief Counsgel

JPC:teri
3006-20314

Copies: See attached list.



Copies Liagt:

IMPERIAL IRRIGATION DISTRICT

WILLIAM R. CONDIT, President
DONALD H. COX, Vice President

TED LYON, Director

LLOYD W. ALLEN, Director

RATLPH M. MENVIELLE, Director

JESSE P. SILVA, Manager, Water

ROBERT A. McCULLOUGH, Manager, General Services

KENNETH S. NOLLER, Manager, Power

RANDALL K. STOCKER, Manager, Planning & Technical Services
RONALD E. HULL, Director, Public Information Office
PATRICIA B. WARREN, Assistant Director, Public Information Office
ERIC E. YODER, Governmental Affairs Representative

HONORABLE PHIL BATT
Governor of Idaho
State Capitol
Boise, ID 83720

CRAIG BELL

Executive Director

Western States Water Council
542 East 7145 So., Suite A-201
Midvale, UT 84047

GARY L. BRYANT

Area Manager

Yuma Projects Office
Bureau of Reclamation
P. 0. Box D

Yuma, AZ 85366

HONORABLE GEORGE BUSH
Governor of Texas
State Capitol

Austin, TX 78711

HONORARLE BEN CAYETANO
Governor of Hawaii
State Capitol
Honolulu, HI 96813

DON A. CHRISTIANSEN

President
Colorade River Water Usars’ Association

P.O. Box 1058
Coachella, CA 92236

)
J¢H
W)
P
I«J



SUPERVISOR RILL COLE, Chair

JOAN ANDERSON, Executive Director
Southern California Water Committee
34 Executive Park, Suite 200
Irvine, CA 92714

ASSEMBLYMAN DOM CORTESE, Chair
Water, Parks and wildliife Committee
California State Assembly

Room 6031, State Capitol
Sacramento, CA 95814

SENATOR JIM COSTA, Chair

Agriculture and Water Resources Committee
California State Senate

Room 2031, State Capitol

Sacramento, CA 95814

JAMES W. CUMING
President

Yuma County Water Users'’ Association
P. 0. Box 5775

&

Yuma, AZ B5365

GERALD M. DAVISSON

General Manager
Palo Verde Irrigation District

180 West l4th Avenue
Blythe, CA 92226

RON DERMA

General Manager

Bard Water District
1473 Ross Road
Winterhaven, CA 92283

TOM DONNELLY

Executive Vice President

National Water Resources Association
3800 N. Fairfax Drive, Suite 4
Arlington, VA 22203

WILLIAM FERGUSON, JR.

W. ROGER GWINN

The Ferguson Company

1130 Connecticut Avenue, NW
Suite 300

Washington, D.C. 20036



HONORABLE JIM GERINGER
Governor of Wyoming
State Capitol

Chenne, WY 82001

JACK GUALCO

The Gualco Group

One City Centre

770 L Street, Sulte 1400
Sacramento, CA 95814

STEPHEN K. HALL

Executive Director

Association of California Water Agencies
910 K Street, Suite 250

Sacramento, CA 95814-3577

LAWRENCE F. HANCOCK
Regional Director

Lower Colorado Region
Bureau of Reclamation

P. O. Box 61470

Boulder City, NV 89006-8411

HONORABRLE DUNCAN HUNTER
U. 5. Congress
133 Cannon House Office Building

Washington, D.C. 20515

HONORABLE BILL JANKLOW
Governor of South Dakota
State Capitol

Pierre, SD 57501

HONORABLE GARY JOHNSON
Governor of New Mexico
State Capitol

Santa Fe, NM 87501

ROBERT JOHNSON

Deputy Regional Director
Bureau of Reclamation

P, O. Box £§1470

Boulder City, NV 830086-1470

SENATOR DIRK KEMPTHORNE, Chair
Environment & Public Works

367 Dirksen Senate Building
Washington, D.C. 20510-1204



DAVID KENNEDY

Director
California Department of Water Resources

1416 9th Street, Suite 1115
Sacramento, CA 95814

HONCORABLE JOHMN KITZHABER
Governor of Oregon

State Capitol

Salem, OR 97310

HONORABLE MIKE O. LEAVITT
Governcr of Utah

State Capitol

Salt Lake City, UT 84114

TOM LEVY

General Manager/Chief Engineer
Coachella Valley Water District
P. O. Box 1058

Coachella, CA 92236

HONORABLE ROBERT J. MILLER
Governor of Nevada

State Capitol

Carson City, NV 83701

KENT MURDOCK
Wellton-Mohawk Irrigation
30570 Wellton-Mohawk Drive
Wellton, AZ 85356

ROGER PATTERSON
Regional Director
Mid-Pacific Region
Bureau of Reclamation
2800 Cottage Way
Sacramento, CA 35825

RITA PEARRSON

Director
Department of Water Resources

15 3. 15th Avenue
Phoenix, AZ 85007

JASON PELTIER

Manager
CVP Water Association

1521 "I" Street
Sacramento, CA 95814

i
W
18]
i
S



HONORABLE ROY ROMER
Governor of Colorado
State Capitol
Denver, CO 80203

HONORABLE ED SCHAFER
Governor of North Dakota
State Capitol

Bismarck, ND 58505

BRAD SHINN
Executive Director

California Farm Water Coalition
717 K Street, Suite 510
Sacramento, CA 95814

ED S0OLBOS

Project Manager
Lahontan Basin Project
705 N. Plaza Strest
Carson City, NV 85701

JAMES S0URY
Executive Director

Western Governor’'s Association
600 17th Street, Suite 1705 S,
Denver, CO B0O202

BILI: SWAN

Field Solicitor

Phoenix Field Qffice

Department of Interior

Two North Central Avenue, Suite 1130

FPhoenix, AZ 85002

HONORABLE TIFE SYMINGTON
Governor of Arizona
Statehouse

Phoenix, AZ 85007

JOHN C. VEYSEY

Chairman
Water Conservation Advisory Board

3651 Austin Road
Brawley, CA 92227

BOB VICE
President
California Farm Bureau Federation

1601 Exposition Blwvd.
Sacramento, CA 95815



DOUGLAS WHEELER

Secretary
California Resources Agency

1416 9th Street, Suite 1311
Sacramento, CA 85814

DAVID S. WILSON, JR.

General Manager
Central Arizona Water Conservation

23636 North 7th Street
Phoenix, AZ 85024-31899

HONORABLE PETE WILSON
Governor of California
State Capitol
Sacramento, CA 95814

JOHN R. WODRASKA

General Manager
The Metropolitan Water District

of Southern California
B, O. Box 54153
Los Angeles, CA 90054

REP. DON YOUNG, Chair

Resources Commitiee

House of Representatives

2331 Rayburn House Office Building

Washington, D.C. 20515

GERALD R. ZIMMERMAN
Executive Director
Colorade River Board of California

770 Fairmont Avenue, Suite 100
Glendale, CA 91203-1035

'g
i)
)
i3

oy






REFER TO:

. . PRIDE B e
United States Department of the Interior MG
et i Pt ]
BUREAU OF RECLAMATION R
LOWER COLORADO REGIONAL OFFICE
P.0. BOX 427 .
IN REPLY BOULDER CITY, NEVADA 89005

Mr. Charles L., Shreves
General Manager

Imperial Irrigation District
P.0. Box 937

Imperial, California 92251

Dear Mr. Shreves:

Enclosed is a letter, dated June 25, 1987, from the Commissioner of the
Bureau of Reclamation, reaffirming our commitment for improvement of water
management and conservation practices in the West. We believe that the
development and implementation of a practical water coriservation plan
(WCP), such as the the one your organization has submitted, will play a

role in assisting the West to meet its increasing water demands now and in
the future.

We thank you and your organization for the cooperation and effort you have
shown in the preparation of your WCP. We look forward to working with you
in a continuing effort to utilize our water resource efficlently and
effectively.

Sincerely yours,

7 okl

Edward M. Hallenbeck
Regional Director

Enclosure

Q107 /s
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United States Department of the Interior

BUREAU OF RECLAMATION
WASHINGTON, D.C. 20240

AReER To: 430 June 25, 1987

To: Al1 Reclamation Project Water User Organizations

In 1985, our Regional Office informed you about the water conservation plans
required under section 210 of the Reclamation Reform Act of 1982 and furnished
you a copy of our "Guidelines for Development of Irrigation Water Conservation
Plans," dated December 1984. A deadline of July 1, 1987, was established for
submission of the conservation plans. Most irrigation districts have already
responded and, undoubtedly, others have plans in the final stages of development
since the deadline is near.

I want to reaffirm the Bureau of Reclamation's commitment to improvement of
water management and conservation practices in the West. As you are aware,

there are increasing demands being placed on the water systems we have developed.
It is essential that these demands be met while future capital investment costs
are effectively controlied. To this end, I encourage you to continue your
efforts in water conservation by implementing your water conservation ptans as
soon as practicable,

The Regional Director and his staff are available to answer any questions you may
have regarding the water conservation plans. Should you need assistance, please
feel free to call them.

Sincerely yours,

@7 7/%’%

*;%%7 C.”Dale Duvall

Commissioner
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Shreves fgar /339-8220)

11DGM June 24, 1985

Mr. Vernon E. Valantine
Chief Engineer

Colorado River Board

107 S. Broadway, Room 8103
Los Angeles, CA 90012

Dear Vernon:

This is in response to your letter dated June 17, 1985, con-
cerning the draft "California's Stake in the Colorado River."

The recommended modifications on the second page more closely
represent the proposed Memorandum of Understanding that is
currently being negotiated between MWD and 110D.

Sincerely,

nr £ { \/f@”‘”)

CHARLES L. SHREVES
General Manager
Attachments
VALANTINE



Maximizing California's Use of Its
Basic Colorado River Apportionment

In order to minimize the impacts from being limited to their
basic apportionment of 4.4 million acre-feet a year, the
california agencies and the Colorado River Board are
investigating measures that could maximize the beneficial use
of the apportionment. One of these measures is the possible
lining of the All-American Canal. The Bureau of Reclamation
has made a preliminary estimate that 87,000 acre-feet a year
could be conserved by reconstructing a~30mmile portion of the
canal. The Board has assisted in obtaining Congressional
authorization for a feasibility study of the reconstruction.
Following lining, ground water along the canal could be re-
covered from the East Mesa area of Imperial County by installing
a number of wells. Staff guidance has also been provided in
the performance of a study by a private engineerxing firm in
assessing the feasibility of recovering this accumulated
seepage that has resulted from All-American Canal and Coachella
canal leakage since the 1940's.

another measure under investigation is the lining of selected
canals and laterals within the Imperial Irrigation District to
reduce water losses by leakage and making other improvements
in the water distribution systems in Imperial Irrigation District
and ICoachella Valley Water Dis%ricé]that would reduce water lost
to the Salton Sea. The Board's staff has worked with the
Bureau of Reclamation on reconnaissance-~level studies of 1?
Imperial Irrigation District[égd Coachella Valley Water Distric%} .

water conservation opportunities. The Metropolitan Water



pistrict and Imperial Irrigation District are working on a
cooperative water cgnservation program in which Metrqgolitan
MAKE  ANNVAL CAYMENTS hgTb T™HEe  LID WATER oM SERVATION

WOUlﬁnPaywéQT‘WEtET“CQnSEfV&%éGBmﬁ@&%ﬁlﬁﬁ@andwH&ew%hewwatgﬁ
fod TLodien ThLy  WeetD ReEcg v THE RIGHT To TAKL A

_made—avaitable .
AmsonT  OF  Copscavel wareL .
Other measures include utilizing unused agricultural

priority water in certain years and making full use of unused
water allocations of the Indian Reservations. The Board's
staff is developing a method to forecast agricultural water use.
With such a method, the Metropolitan Water pDistrict could then
plan its operations so as to use the projected unused water
in the last few months of years that it becomes avallable.
Finally, operational criteria are being developed in
cooperation with the Department of the Interior that would
permit flexibility by Arizona and California agencies in the
utilization of their Colorado River entitlements from year to
yvear. Many of these prospects are long-term in nature and
will require agreements among agencies and expenditure of funds

for construction of facilities.

FunD
>

EIXED






PUBLIC INFOR
IMPERIAL IRR

MATION CLIP SHEET
IGATION DISTRICT

PUBLICATION 1INDIO DAILY NEWS

DATE__JANUARY 28, 1985

SECTION/PAGE Page— 8

Surface irri

gatlon makes

comehacl(‘

- B HE) 1*‘1(!jnJ\-; ERt o

FRESNO (AP) — Surface 1rr1gatzon
-downgraded in'recent years as drip and
:sprinkler -systems were touted for water
. conservation, may be making a comeback,

Agriculture absorbs ‘83 percent of all
water used in California, and surface or
flood systems are used on 80 percent of the
5.5 million acres that are irrigated, said
Joseph B. Fiala, sales ‘vice president of
. Waterman Industries. Fiala called for farm
‘ers to practice “wise stewardship of our

water” so the states “cornueopla" of food

can continue. -

“Obvmusly, the onus i$ on surface xrmga- '

tion to élean up its act,” Fiala said during a
seminar at the AgFresno farm equipment
show. “It's water spilling off the ends of
furrows that makes. waste so visible and
agriculture so vulnerable.”

But Fiala, whose company makes irriga-

tion equiptnent, said he sees a “renewed
acceptance of surface irrigation” because of

Sy N P P —————-

“dramatic improvements” in technology.
“Research studies and papers reaffirm
that this method can offer efficiencies that
run well into the 80 and 90 percent range,”
he said. “The kicker is that they must be
properly designed and properly managed.”

Fiala cited these examples of ways
improved technology make surface irriga-
tion less wasteful:

- --Improved mformatmn on when to best
schedule irrigation is available from Uni-
_ versity of California Extension or commer-
"cial companies.
-Irrigation  system desxgns have
. improved markedly, showing ‘“greater
sophistication and added expertise.”

Such changes include surge irrigation, in
which pumps and timers provide periods
when no water is flowing in between periods |
of full flow, .

--There is increased efflmency in applica-

., tions such as “dramatlc gains through laser

: e e e i

levehng
In addition, attitudes have changed so that
i “the ethic of reuse is alongside the ethic of

i

i

. less use,” Fiala noted,
The importance of these atfempts to use
water more efficiently goes beyond just sav-,

~ ing the water itself, he said.

!
“Wasted water causes other problems. It.
Fiala said.-

also washes away fertilizer,”

"Wasted water is the highest cost in farm-

ing. It adds nothing to yield and brmgs zero:

. dollars income.”

i He contended that because of 1mproved

* technology, surface irrigation may remain
the most practical irrigation method for

. most farmers.

*  “The highest irrigation efficiency and
lowest energy costs and- greatest gains in

\

\

water conservation all are available with!

surface irrigation,” Fiala said. “The fech- ,

nology is here today. Let’s hope the farmer i

uses it.”

’
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IMPERIAL IRRIGATION DISTRICT
DIVERSION REQUIRED AT DROP 1 FOR IMPERTAL UNIT
Double Cropping
Average 10 Years - 1973 -~ 1982 Acres
Acres in Crops 582 500
Net Area Irrigated 457 000
Area Double Cropped 125 500 Say 22%
21.5% of 582 500 Acres
Water Required for Delivery to Farms 1/
Average Consumptive Use 2/  4.65 AF/A 2 125 Q00 AF
Leaching Requirement 3/ 375 000 AF
(0.15 X 2 125 000/0.85)
Farm Efficiency &/ 85%
Water Conveyance Efficiency %/ 91%
(System regulation and losses) :
Project Irrigation Efficiency 6/ 7%
(85% X 91%)
Water Required at Drop #1 for Delivery 3 246 500 AF

to Farms with present efficiency
(2_125 000 + 375 000)
0.77

1f farm irrigation efficiency were to be increased from 85% to 90% in the
future due to better management practices, and water conveyance efficiency
were to be increased from 91% te 93% in the future due to Imperial Irrigation
District's water conservation program, then: Future Project ITrrigation
Efficiency = 0.91X 0.93 = 0,85 and Future Water Required at Drop #1 =
2 125 000 + 375000 = 2 941 000 AF.

0. 85

1/ For this and subsequest explanatory notes, see p. 1-A.

8/12/83 -1 T~-1112

Catpee, I, £ C
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EXPLANATORY NOTES

Water Requlired at Drop 1 = Consumptive Use + Leaching Requirement
Project Irrigation Efficiency

Based on Kaddah, M. T. and Rhoades, J. D., 1976, Salt and Water Balance
in Imperial Valley, California. Data in this work was based on lysimeter
studies at the Imperial Valley Research Center and on Blaney~Criddle
formula. Refer to pages 2 to 12 this report.

Based on average salt tolerance for reasonable yield reduction. U,S.D.A.
Handbook No. 60 and Bulletin 283. Also, refer to pages 13 to 23 this
report,

Farm Irrigation Efficiency = Water Delivered to Farm less
Surface Runoff X 100
Water Delivered to Farm

A farm irrigation efficiency of 857 was considered as a good one by the
Imperial Conservation Research Center, Brawley, California. It was
assumed that there was no loss due to deep percolation.

Average Water Conveyance Efficiency from All-American Capal Drop 1 to
farms. Refer to page 24 this report.

Project Irrigation Efficiency =~ Farm Irrigation Efficiency X Water
Conveyance Efficiency, Jenson, M., Swamer, L., Phelan J.; Improving
Irrigation Efficlencies: Agronomy, Madison, Wisconsin, 1967, Section
13, Chapter 61, page 1120.

1-A T~1112-A



1.5R3ﬁl¢ IRRIGATION DISTRICT .
Connunplive Use of Arcus Cropped

1973
{(Acres in Crop to Nearest 500 Acres)

CONSUMPTIVE USE

Ac. Ft, 1/
Acres Per Ac. Ac. Ft.
MNfalla 176 000 6.0 1 056 Q00
Barley 17 500 *1.8 31 500
Cotton 37 000 3.6 133 000
Sorghum, Grain 39 500 2.5 99 000
Sudan . 13 000 2.5 32 500
Sugar Beets 70 000 3.7 259 000
Vheat - 94 500 2.1 198 500
Misc. Field Crops 26 000 *2,.5 65 000
Melons 13 000 *#2.3 30 000
Lettuce . 41 000 1.4 57 500
Carrots 5 000 - 1.3 6 500 -
Tomatoes 2 500 2.3 & 000
Misc. Garden Crops g 500 1.7 16 000
Citrus 2 500 3.8 9 500
Misc. Permanent Crops 14 000 4.2 59 000
Total : 561 Q00 3.67 2 059 000

Net Acres Irrigated - 444 500
Consumptive Use per Net Acre Irrigated - 4.63

Raddah, M. T. and Rhoades, J. D., 1976, Salt and water balance in Imperial
Valley, California: Soil Science Society of America Journal, v. 40, No. 1,

Based on Blaney-Criddle formula.

T-1076
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Contumptive Use of Arcas Cropped
197

(Acres in Crop to Nearest 500 Acres)

CONSUMPTIVE USE

Ac. Ft. 1/

Acres Per Ac, Ac. Ft.

Alfalfa 158 000 6.0 948 000
Barley : : 5 500 #1,8 10 000
Cotton 79 000 3.6 28/ 500
Sorghum, Grain 31 500 2.5 79 000
Sudan 14 500 2.5 36 500
Sugar Beets 69 000 3.7 255 500
Wheat T 101 500 2.1 213 0G0
Mise. Field Crops 16 500 *2.5 41 500
‘Melons . 11 000 2.3 25 500
Lettuce ) 48 500 1.4 68 000
Carrots 6 500 ¢ 1.3 8 500
Tomatoes ' 3 000 2.3 7 000
‘Misc. Garden Crops 12 500 - 1.7 - 21 500
Citrus 2 500 3.8 9 500
Misc. Permanent Crops 13 500 4.2 56 500
Total . 573 000 3.60 2 064 500

Net Acres Irrigated - 450 000
Consumptive Use Per Acre Irrigated — 4.58

Kaddah, M. T. and Rhoades, J. D., 1976, Salt and water balance in Tmperial

Valley, California: Soil Sclence Soc1aty of Amerlca Journal, v. 40, No. 1
P. 93-100, _

H

Based on Blaney-Criddle formada.
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JMPERTAL TRRIGATION DISTRICT
CONSUMPTIVE USE OF AREAS CROPPED
1975
(Acres in crop to nearest 500 acres)

Consumptive Use

1/ Ac. Ft.

Acres per Ac. Ac. Ft.

Alfalfls 159 500 6.0 957 000
Barley 3 500 #1.8 6 500
Cotton 43 000 3.6 155 000
Sorghum, Grain 24, 500 2.5 61 500
Sudan 13 000 2.5 32 500
Sugar Beeis - 71 500 3.7 264, 500
Wheat 155 500 2.1 326 500
Misc. Field Crops 16 000 ¥2.5 T 40 000
Melons . 11 500 *2.3 26 500
Lettuce 45 000 1.4 63 000
Carrots 6 000 1437 8 000
Tomatoes 6 000 2.3 14 000
Misc. Garden Crops 15 000 1.7 25 500
Citrus 2 500 3.8 9 500
Misc. Permanent Crops 13 000 4.2 54 500
Total , 585 000 3.49 2 044 500

Net acres irrigated 456 500
Consumptive use per net acre irrigated - 4.48

1/ Kaddah, M. T. and Rhoades, J. D., 1976, Salt and water balance
in Imperial Valley, California: Soil Science Society of America

Journal, v. 40, No. 1, pages 93-100.

* Based on Blaney-Criddle formula.
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IMPERIAL IRRIGATION DISTRICT
CONSUMPTIVE USE OF AREAS CRCPPED
1976
(Acres in crop to nearest 500 acres)

Consumptive Use

1/ Ac. Ft.
Acres per Ac, Ac. Ft.
Alfalfa 169 500 6.0 1 017 000
Barley : "3 500 #1.8 6 500
Cotton _ 67 000 3.6 247 000
Sorghum, Grain : 17 000 2.5 42 500
* Sudan 26 000 2.5 65 000
Sugar Beets 74 GO0 3.7 274 000
Wheat 146 500 2.1 307 500
Misc. Field Crops 13 500 ¥2,.5 34 000
Melons . 12 500 #2.3 29 000
Lettuce T 44 500 1.4 62 500
Carrots 7 500 1.3 10 000
Tomatoes 3 500 2,3 8 000
Misc. Garden Crops 11 500 1.7 19 500
Citrus T 2 000 3.8 7 500
Misc. Permanent Crops 14 000 4.2 59 000
Total 612 500 3.56 2 183 000

Net acres irrigated 458 500
Consumptive use per net acre irrigated - 4.76 .

1/ Kaddah, M. T. and Rhoades, J. D., 1976, Salt and water balance
in Imperial Valley, California: Soil Science Society of America

Journal, v. 40, Wo. 1, pages 93-100,

¥ Based on Blaney—Cri&dle formula.
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IHPERTAL IRRIGATION DISTRICT
CORSUMPTIVE USE OF AREAS CROPPED
1977
(Acres in crop to nearest 500 acres)

Consumptive Usze

1/ Ac. Frt.

Acres per Ac. Ac. Ft.

Alfalfa 178 000 6.0 1 068 000
Barley 7 000 *1,.8 12 500
Cotton 138 000 3.6 497 000
Sorghum, Grain 7 000 2.3 17 500
Sudan 6 500 2.5 16 500
Sugar Beets 60 000 3.7 222 000
Wheat 67 500 2.1 141 300
Misc. Fileld Crops 12 000 *2.5 30 000
Melons 15 000 *2.3 34 500
Lettuce ) 39 500 1.4 55 500
Carrots 4 500 1.3 6 000
Tomatoes 4 500 2.3 10 500
Mise. Garden Crops 11 000 1.7 18 500
Citrus 2 000 3.8 7 300
Misc. Permanent Crops 12 500 4.2 _02 500
Total 565 000 3.88 2 190 000

Net acres irrigated 460 00O

Consumptive use per net acre irrigated - 4.76

Kaddah, M. T. and Rhoades, J. R., 1976, Salt and water balance
in Tmperial Valley, California: Soil Science Soclety of America
Journal, v. 40, No. 1, pages 93~100.

Based on Blaney-Criddle formula.
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IMPERTAL IRRICATION DISTRICT

CONSUMPTIVE USE OF AREAS CROPPED

1978

(Acres in crop to nearest 500 acres)

Alfalfa

Barley

Cotton

Sorghum, Grain
Sudan

Sugar Beets

Wheat

Misc. Field Crops
HMelons

Lettuce

Carrots

Tomatoes

Misc. Garden Crops
Citrus

Misc. Permanent Crops

Total

Acres

180

61
15
12
36
135
20
17
41

16

11

500

567

Net acres irrigated - 452 000

500
500
500
Goo
000
500
500
000
000
500

500

500
500
000

000

Consumptive Use

1/ Ac. Ft.
Per Ac. Ac. Ft.
6.0 1 083 000
*1.8 13 500
3.6 221 500
2.5 37 500
2.5 30 000
3.7 135 000
2.1 284 500
*2.5 50 000
*2.3 39 000
1.4 58 000
1.3 B 500
2.3 8 000
1.7 28 000
3.8 7 500
4.2 48 500
3.62 2 052 500

Consumptive use per net acre irrigated - 4.54

Kaddah, M. T. and Rhoades, J, D., 1976, Salt and water balance
in Imperial Valley, California:
Journal, v. 40, No. 1, pages 93-100,

Based on Blaney~Criddle formula.

-

Soil Scilence Society of America
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TMPERIAT IRRIGATION DISTRICT

CONSUMPTIVE USE OF ARFAS CROPPED

1879

(Acres in crop to nearest 500 acres)

Acres

Alfalfa 191 500
Barley & 000
Cotton 83 000
Sorghum, Grain g 500
Sudan 24 500
Sugar Beets 48 000
Wheat 100 000
Misc. Field Crops 14 500
Melons 15.500
Lettuce 43 500
Carrots 9 000
Tomatoes 3 000
Misc. Garden Crops 18 000
Citrus 1 500
Misc. Permanent Crops 12 000
TOTAL 576 500

Net acres irrigated: 460 000

Consumptive use per net acre irrigated:

Consumptive Use

1/ Ac. Fe.
Par Ac, Ac, Ft,
6.0 1 149 000
#1.8 7 000
3.6 299 000
2.5 21 000
2.5 61 000
3.7 177 500
2.1 210 000
*2.5 36 500
*2.3 35 500
1.4 61 000
1.3 11 500
2.3 7 0O0C
1.7 30 500
3.8 5 500
4.2 50 500
3.75 2 162 500

4.70

Kaddah, M. T. and Rhoades, J. D., 1976, Salt and water balance
in Imperial Valley, Califormia: Soil Science Society of America
Journal, v. 40, No. 1, pages 93-100.

Based on Blaney-Criddle formula.
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IMPERIAL ITRRIGATION DISTRICT

CONSUMPTIVE TUSE OF AREAS CROPPED

1980

(Acres in crop to nearest 500 acres)

Acres
Alfalfa 189 500
Barley 2 000
Cotton 83 500
Sorghum, Grain 4 000
Sudan 20 500
Sugar Beets 37 000
Wheat 142 Q00
Mise. Field Crops 8 500
Melons 17 000
Lettuce 44 500
Carrots 7 500
Tomatoes 1 500
Mise., Garden Crops 16 500
Citrus 1 500
Misc, Permanent Crops 12 500
Total 588 000

Net acres irrigated: 460 500
Consumptive use per net acre irrigated: 4,69

Consumptive Use

1/ Ac. Ft,
Per Ac,. Ac. Ft.

st

ok

Ik !
Tl pt RO s R R P LE R R W e o
L ] L] - - - -

1 137 000
3 500
300 500
10 000
51 000
137 000
298 000
21 000
39 000
62 500
9 500

3 500
28 000
5 500
52 500

-

»
N~ WWwlwnm gt gynmo

i
L]

(w3
~J

2 158 500

1/ Kaddah, M, T. and Rhoades, J. D., 1976, Salt and water balance in
Tmperial Valley, California: Soil Science Society of America

Jourmal, v, 40, Wo. 1, pages 93-100,

*Based on Blaney-Criddle formula

-10-
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TMPERTIAT, TRRIGATION DISTRICT
CONSUMPTIVE USE OF AREAS CROPPED

1981
(Acres in erop to nearest 500 acres)

Consumptive Use

1/ Ac. Fr.

Acres Per Ac, Ae, Ft,

Alfalfa 174 500 6.0 1 047 000
Barley 500 *1.8 1 000
Cotton 80 000 3.6 288 000
Sorghum, Grain 2 500 2.5 6 300
Sudan 22 000 2.5 55 000
Sugar Beets 44 000 3.7 163 000
Wheat 164 500 2,1 345 500
Misec, Field Crops 13 000 *2.5 32 500
Melons 21 500 *2.3 49 500
Lettuce 37 000 1.4 52 000
Carrots 7 000 1.3 9 000
Tomatoes 3 500 2.3 8 000
Misc, Garden Crops 16 000 1.7 27 600
Citrus 1 500 3.8 5 500
Misc. Permanent Crops 13 000 4.2 54 500
TOTAL 600 500 3.57 2 144 000

Net acres irrigated - 464,500
Consumptive use per net acre irrigated - 4,62

1/ Kaddah, M. T. and Rhoades, J. D., 1976, Salt and Water balance in
Imperial Valley, Califormia: Soil Science Society of America Journal,

v. 40, No. 1, pages 93-100.

* Based on Blaney-Criddle formula.

8-12-83 -11- T-1114
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TMPERTAL IRRIGATION DISTRICT

CONSUMPTIVE USE OF AREA CROPFPED

Alfalfa

Barley

Cotton

Sorghum, Grain
Sudan

Sugar Beets

Wheat

Misc, Field Crops
Melons

Lettuce

Carrots

Tomatoes

Mise. Garden Crops
Citrus

Misc. Permamnent Crops

TOTAL

1982
(Acres in crop to nearest 500 acres)

Acres

203
42
37

175
19
26
31
21
17

594

Net Acres Irrigated - 465,500

000

000 -
500 -
000 -~
500 -
000
500

000

000Q
000 -
000 -
500

500 -

000

500

Consumptive Use

1/ Ac. Ft.
Per Ac, Ac

. Ft,

1 218

&
-
LI

151
6
20
139
367
49
55
43
11
7
36
5

LI T T

I

L 4
E S PN QPR Sl SR AR I I
. .

].

£y

NN WWwHLWN UMW G EO

71

2 181

L
*

h
-3

Consumptive use per net acre irrigated - 4.69

000

000
500
000
000
500
00
000
500
500
Gon
500
500

500

Kaddahk, M, T. and Rhoades, J. D,, 1876, Salt and Water Balance in
Imperial Valley, California: Soil Science Society of America Jourmnal,

v, 40, No. 1, pages 93-100.

* Based on Blaney-Criddle formula.

-19-
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Year
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

10~-Year
Average

TMPERIAT TRRIGATYON DISTRICT

Leaching Requirement-JTmperial Unit

Acres of *
_Crop

561.0
573.0
585.0
612.5
565.0
567.0
576.5
588.0
600.5

594.5

582.5

(Thousands of Acre~Feet)

1973~1982 Average

Irrigated *

Acres
44,5
450.5
456.5
458,5
460.0
4£52.0
460,0
460.5
4645

465.5

457.0

AF/A  10~Year Average Leaching Requirement

*Refer to pages 14 to 23

8/12/83

C.U, * L.R, *
{(Ac, Ft.) {Ac, Ft.)
2 059.0 369.0
2 064.53 362.5
2 044.5 360.0
2 183,0 372.0
2 190.0 364,0
2 052.5 354.5
2 162.5 381.5
2 138.5 372.5
2 144,0 379.0
2 181.5 421.0
2 124.0 373.5
= CU+LR = CU

Ac. Irr, Ao, Irx,

L.R, %

2 497.5 -~ 2 124.0

457.0

457.0

5.46 - £,65 = 0,81

0.81 X 100 = 14,8%

5.46

-13-

2

yA

2

C.U.+L.R,

428,0
427.0
404.,5
555.0
554.0
407.0
554.,0
531.0

523.0

602.5

487.5

T-1116



.mmm IRRIGATION DISTRICT .
leneliing Requiremeni. of Arean Cropped

1973

Averapge Yearly EC of Incoming Irrigation Water = 1.24 mmhos/cm

. #Leachin Requirement = EC of Il’]C:C)Il’lﬁ..l’l_F’.l T1 TiPﬁﬂ‘tiGﬂ Water
g g
EC of SDil Saturation Extract

Consumptive Usze Leaching Reauirement
heres AF/A AF ®mmhos/cm LR(%) AF/A AF

Alfalfa 176 000 6.0 1 D56 00D 8 16 1.1 193 500
Barley 17 500 1.8 31 500 13.5 g 0.2 3 500
Cotton 37 000 3.6 133 000 16 g8 0.3 11 000
Sorghum, Grain 39 500 2.5 99000 12 10 0.3 12 000
Sudan 13 000 2.5 32 500 10 12 0.3 4 GOO
Sugar Beets 70 000 3.7 259 000 16 -8 0.3 21 000
Wheat 9% 500 2.1 198 500 14 9 0.2 19 000
Misc. Field Crops 26 000 2.5 65 000 8 16 0.5 13 000
Melons - © 13000 2.3 30 000 3.5 35 1.2 15 500
Lettuce 41 000 1.4 57 500 5 25 0.5 20 500
Carrots 5000 1.3 6 500 4 31 0.6 3 000
Tomatoes | 2 500 2.3 6 000 8 16 0.4 1 000
Misc. Garden Crops 950 1.7 16 000 6 21 0.5 5 000
Citrus 2 500 3.8 9 500 3 41 2.6 6 500
Misc. Permanent Crops 14 000 .2 59 000 3 4 2.9 40 500

(Crops) © 561 000 3.67 2 059 0Q0 8.3 15 0.66 369 000

(Irrigated) L4t 500 4.63 2 059 000 8.3 15  0.83 344 500

*U. S. Department of Agriculture Handbook No. &0, p. 37.

**EC of soil saturation extract that will reduce crop yield by not more than 1(}”'

from Drainage of Agriculture edited by J. V. Schilfgaarde, p. 73, and U. S. D, A.
Buliletin No. 283, pages 10-12.
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.ﬁi‘%-ﬁ)(?m. TIHOGATION DISTRICT o
Leaching Renuirement, of Arcos Cropped
1974 '

Averuge Yearly EC of Incoming Irrigation VWater = 1,25 mmhos/cm

¥Leaching Reguirement = EC of Incoming Irrigation Vater
EC of Soil Saturation Extract

Consumptive Use Leaching Reauirement
Acres  AF/A AF *¥mmhos/em LR(Z) AF/A AF
Alfalfa 158000 6.0 948 000 8 16 1.1 174 000
Barley | 5500 1.8 10 000 3.5 9 0.2 1 000
Cotton " 79000 3.6 284, 500 16 8 0.3 23500
Sorghum, Grain 31 500 2.5 79000 12 10 0.3 9 500
Sudan 14 500 2.5 36 500 10 13 0.4 6 000
Sugar Beets . 69 000 3.7 255 500 16 g8 0.3 20 500
Vheat 101 500 2.1 213 000 14, 9 0.2 20 500
Misc. Field Crops 16 500 2.5 41 500 8 16 0.5 8 500
Melons | 11 000 2.3 25 500 3.5 36 1.4 15 500
Lettuce 48500 1.4 68 000 5 25 0.5 2/, 500
Carrots 6 50 1.3 g 500 4 31 0.6 4000
Tomatoes : 3 000 2.3 7 000 8 16 0.4 1 000
Misc. Garden Crops 12 500 1.7 | 21 500 6 21 0.5 6 506
Citrus 2 500 3.8 9 500 3 42 2.8 7 000
Misc. Permament Grops 13 500 4.2 56 500 3 42 3.0 40 500 -
(Crops) 573 000 3.60 2 06/ 500 8.3 15  0.63 362 500
(Trrigated) 450 500 4.58 2 064 500 8.3 15  0.80 334 500

*U. S. Department of Agriculture Handbook No. 60, p. 37.

*#EC of soil saturation extract that will reduce crop yield by not more than 10%
from Drainage of Agriculture edited by J. V. Schilfgaarde, p. 73, and U. S. D. A.
Bulletin No. 283, pages 10-12. ‘
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’!‘ET’PLHEJ‘\L TRRIGATION DISTRICT

Lenching Requiremeni. of Areas Cropped
1975

Average Yecarly EC of Incoming Irripation Water = 1.25 mmhos/cn

¥Leaching Requirement = EC of Incoming Irrigation Wnter
EC of Soil Saturation Extract

. Consumptive Use Leaching Reouirement
feres AF/A AF *¥mmhos/cm LR{%) AF/A AF
Alfalfa 159 500 6.0 957 000 8 6 1.1 975 500
Barley 3500 1.8 6 500 13.5 9 0.2 500
Cotton 43 000 3.6 155 000 16 g8 0.3 13 000
Sorghum, Grain 24 500 2,5 61 500 12 10 0.3 7 500
Sudan 13 000 2.5 32 500 10 13 0.4 5 000
Sugar Beets 71 500 3.7 264, 500 16 g 0.3 21 500
Wheat | 155 500 2.1 326 500 14 9 0.2 31 000
Misc. Field Grops 16 000 2.5 40 000 8 16 0.5 8 000
Melons 11 500 2.3 26 500 3.5 3% 1., 16 000
Lettuce 45000 1.4 63 000 5 25 0.5 23 500
Carrots “ 6 000 1.3 8 000 4 31 0.6 3 500
Tomatoes 6 000 2.3 14 000 8 16 0.4 2 500
Misc. Garden Crops 15 Q00 1.7 25 500 6 21 0.5 7 500
pitrﬁs' ‘ 2500 3.8 9 500 3 42 2.8 7 000
Misc. Permapent Crops 13 000 4.2 54 500 3 42 3.0 39 000
(Crops) 585 000  3.49 2 044 500 8.3 15 0.62 360 000
(Irrigated) 456 500 4.48 2 044 500 8.3 15  0.79 332 500

*U. S. Department of Agriculture Handbook No. 60, p. 37.

#HEC of so0il saturation extract that will reduce crop yield by not more than 10%
from Drainage of Agriculture edited by J. V. Schilfgasarde, p. 73, end U. S. D. A.
Bulletin No. 283, pages 10-12.
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’m;m Al, TRRIGATION LISTRICT
Leaditing Requiremsnt of Areuas Groppod

1976

Average Yearly EC of Incoming Irrigation VWater = 1,23 mmhos/em

¥Leaching Requirement = EC of Incoming JTrrigation Vater
EGC of Soil Saturation Extract

Consuwaptive Use Leaching Reguirement
_Acres AF/A AF *fmuhos/em LR(%) AF/A AF

Alfalfa 169 500 6.0 1 017 000 8 15 1.1 186 500
Earleyn | 350 1.8 6 500 13.5 9 0,2 500
Cotton 67 000 3.6 241 000 16 g8 0.3 20 000
Sorghum, Grain 17 000 2.5 42" 500 | 12 10 0;3 5 O{")O
Sudan 26 000 2.5 65000 - 10 12 0.3 g 000
Sugar Beets 74 000 3.7 27/, 000 16 g 0.3 22 000’
Wheat 146 500 2.1 1307 500 14 9 0.2 29 500
Misc. Field Crops 13 500 2.5 34 000 8 15 0.4 5 500
Melons 12 500 - 2.3 29 000 3.5 35 1.2 15 000
Lettuce 4% 500 1.4 62 500 5 25 0.5 22 500
Carrots 7 500 1.3 10 000 4 31 0.6 4 500
Tomatoes ” 3500 2.3 g 000 8 15 0.4 1 500
Misc. Garden Crops . 41 500 1.7 19 500 6 21 0.5 6 000
Citrus 2000 3.8 7500 3 4 2.6 5 000
Misc. Permanent Crops _14 000 4.2 59 000 B3 A1 2.9 20 500

(Crops) ) 612 500 3.56 2 183 000 8.2 15 0.61“ 372 000

(Trrigated) 458 sooll 4.76 2 183 000 8.2

15 0.81 347 500

*U. S. Department of Agriculture Handbook No. 60, p. 37.

¥*EC of soil saturation extract that will réduce crop yield by not more than 10%

from Drainage of Agriculture edited by J. V. Schilfgaarde, p. 73, and Y. S. D. A.
Bulletin No. 283, pages 10-12.
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IMPERTIAL TRRIGATION DISTRICT

Leaching Requirement of Areas Cropped

1977

Average Yearly EC of Incoming Irrigation Water = 1.22 mmhoa/cm

*Lesching Requirement = EC of Incoming Trrigation Water
EC of Soil Ssturation Extract

Consumptive Use

Leaching Requirement

Acres AF/A AF *¥%mmhos/cm  LR(%) AF/A AF

Alfalfa 178 000 6.0 1 068 000 B 15 1.1 196 0OC
Barley 7 000 1.8 12 300 13.5 9 0.2 1 5¢C
Cotton 138 QOO0 3.6 497 000 16 8 0.3 41 5C
Sorghum, Grain 7 000 2.5 17 500 12 10 0.3 2 0C
Sudan 6 500 2.5 16 500 10. 12 0.3 2 0C
Sugar Beets 606 000 3.7 222 000 16 B 0.3 18 6O
Wheat 67 500 2.1 141 500 14 3 0.2 13 50
Mise, Fileld Crops 12 000 2.5 30 000 B 15 0.4 5 0G
Melons 15 000 2.3 34 500 3.5 35 1.2 .18 0¢
Lettuce 39 500 1.4 55 500 5 24 0.4 16 0OC
Carrots 4 500 1.3 6 000 4 31 0.6 2 5C
Tomatoes 4 500 2.3 10 500 . 8 15 0.4 2 0C
Misc, Garden Crops i1 000 1.7 18 500 6 20 0.4 4 5
Citrus 2 000 3.8 7 500 3 41 2.6 5 0C
Misc. Permanent Crops 12 500 4.2 52 500 3 41 2.9 36 _5C

{Crops) 565 000 3.88 2 190 000 B.7 14 0.684 364 OC

(Irrigated) 460 000  4.76 2 190 00D 8.7 14 0.77 364 OC

*#U, S, Department of Agriculture Handbook No. 60, p. 37.

**EC of soill saturation extract that will reduce crop yleld by not more than 107 from
Drainage of Agriculture edited by J. V. Schilfpaarde, p. 73, and U, §. D. A, Bulletin
No. 283, pages 10-12,
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. IMPERIAL IRRIGATION DIST‘RIC’I‘.
Leaching Requirement of Arems Cropped
1978

Average Yearly EC of Incoming Irrigation Water = 1.17 mmhos/cm

*Leaching Requirement = EC of Incoming Trrigation Water
EC of Soll Saturation Extract

Consumptive Use Leaching Requirement
Acres AF/A AF **mmhos/cm  LR%  AF/A AF

Alfalfa 180 500 6.0 1 083 000 8 15 1.1 198 500
Barley 7 500 1.8 13 506 13,5 9 0.2 1 500
Cotton 61 500 3.6 221 500 16 7 0.3 18 500
Sorghum, Grain 15 000 2.5 37 500 12 10 0.3 4 500
Sudan 12 000 2.5 30 000 10 12 0.3 3 500
Sugar Beets 36 500 3.7 135 000 16 7 0.3 11 000
Wheat 135 500 2.1 284 500 14 8 0.2 27 000
Misc. Field Crops 20 000 2.5 50 000 8 15 0.4 g8 000
Melons 17 000 2.3 35 000 15 330 1.1 18 500
Lettuce 41 500 1.4 58 000 5 23 0.4 16 500
Carrots & 500 1.3 8 500 4 29 0.5 3 500
Tomatoes 3 500 2.3 8 D00 8 15 0.4 1 500
Misec. Garden Crops 16 500 1.7 28 000 6 19 0.4 6 000
Cltrus 2 000 3.8 7 500 3 39 2.4 5 000
Misc. Permanent Crops 11 500 4,2 48 500 3 39 2.7 31 000

(Crops) 567 000  3.62 2 052 500 7.8 15 0.62 354 500

(Irrigated) 452 000 4,54 2 052 500 7.8 15 0.78 354 500

*J, S. Department of Agriculture Handbook No. 60, p. 37.
**EC of soll saturation extract that will reduce crop yield by not more than 107 from

Drainage of Agriculture edited by J. V. Schilfgaarde, p. 73, and U,5.,D.A, Bulletin
No. 283, pages 10~12.
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TMPERTIAL IRRIGATION DISTRICT

Leaching Requirement of Areas Cropped

1979

Average Yearly EC of Incoming Irrigation Water = 1.24 mmhos/cm

_*Leaching Requirement = EC of Incoming Irrigation Water
EC of Soil Saturation Extract

Alfalfa
Barley

Cotton
Sorghum, Grain
Sudan

Sugar Beets
Wheat

Misc, Field Crops
Melons

Lettuce
Carrots

Tomatoes

Misc, Gardens Crops

Citrus

Misc, Permanent Crops

(Crops)

{Irrigated)

*U.S, Department of Agriculture Handbook Wo. 60, p. 37.

Consumptive Use

Acres AF/A AF
191 500 6.0 1 149 000
& 000 1.8 7 000
83 000 3.6 299 000
8§ 500 2.5 21 000
24 500 2.5 61 000
48 000 3.7 177 500
100 000 2.1 210 000
14 500 2.5 36 500
15 500 2.3 35 500
43 500 1.4 61 000
9 000 1.3 11 500
3 000 2.3 7 000
18 000 1.7 30 500
1 500 3.8 5 500
12 000 4.2 50 500
576 500 3.75 2 162 500
460 000 4,70 2 162 500

Leachineg Requirement

**EC of soil saturation extract that will reduce crop yield by not more than 10%
from Drainage of Agriculture edited by J. V., Schilfgaarde, p. 73, and U, 5. D, A,
Bulletin No, 283, pages 10-1Z.

20

**mmhos/cm LR(%) AF/A AF
8 15 1.1. 210 500
13.5 9 0,2 1 0006
16 8 0.3 25 000
12 10 0.3 2 500
10 12 0.3 7 500
16 8 0.3 14 500
14 9 0.2 20 000
3 15 0.4 6 000
3.5 35 1.2 18 500
5 25 0.5 21 500
4 3L 0.6 5 500
8 15 0.4 1 000
6 21 .5 g 000
3 &1 2.6 4 000
3 41 2.9 35 000
8.3 15 0.66 381 500
8.3 15 0.83 381 500
T-1104



IMPERIAL TRRIGATION DISTRICT
Leaching Requirement of Acres Cropped
1580

Average Yearly EC of Incoming Irrigation Water = 1,19 mmhos/em

*Leaching Requirement = EC of Incoming Irrigation Water
EC of Soil Saturation Extract

Consumptive Use . Leaching Reguirement
Acres AF/A AF *% mmhos/cm LR(%) AF/A AT

Alfalfa 189 500 6.0 1 137 000 8 15 1.1 208 500
Barley 2 000 1.8 3 500 13.5 9 0.2 500
Cotton 83 500 3.6 300 500 16 7 0.3 25 000
Sorghum, Grain 4 000 2.5 10 000 12 10 0.3 1 0o0¢
Sudan 20 500 2.5 51 000 10 12 0.3 6 000
Sugar Beets 37 000 3.7 137 000 16 7 0.3 11 000
Wheat 142 000 2.1 298 000 14 9 0.2 28 500
Mise, Field Crops 8 500 2.5 21 000 8 15 0.4 3 500
Mellons 17 000 2.3 39 000 3.5 34 1.2 20 500
Lettuce &4 500 1.4 62 500 5 24 0.4 18 000
Carrots 7 500 1.3 9 500 4 30 0.6 4 500
Tomatoes 1 500 2.3 3 500 8 15 0.4 500
Misc. Garden Crops 16 500 1.7 28 000 & 20 G.4 6 300
Citrus | 1 500 3.8 5 500 3 40 2.5 3 500
Misc, Permanent Crops _12 500 4.2 52 500 3 40 2.8 35 000

(Crops) 588 000 3.67 2 158 500 7.9 15 0.63 372 500

(Irrigated) 460 500 4.69 2 158 500 7.9 15 0.81 372 500

*U.S. Department of Agriculture Handbook No. &0, p, 37.

%**EC of so0il saturation extract that will reduce crop yield by not more than 10% from
Drainage of Agriculture edited by J. V. Schilfgaarde, p. 73, and USDA Bulletin

No. 283, pages 10-12.
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TMPERIAL TRRIGATION DISTRICT
Leaching Requirement of Areas Cropped

1981

Average Yearly EC of Incoming Irrigation Water = 1,25 mmhos/cm

*Leaching Requirement = EC of Incoming Irrigation Water
EC of Soil Saturation Extract

Consumptive Use Leaching Requirement
Acres  AF/A AT *mmhos/em LR(%) AF/A AT

Alfalfa 174 500 6.0 1 047 000 8 16 1.1 192 000
Barley 500 1.8 1 000 13.5 9 0.2 0
Cotton 80 000 3.6 288 000 16 8 0.3 24 000
Sorghum, Grain 2 500 2.5 6 500 12 10 0.3 1 000
Sudan 22 000 2.5 55 000 10 12 0.3 6 500
Sugar Beets 44 000 3.7 163 000 16 8 0.3 13 000
Wheat 164 500 2.1 345 500 14 9 0.2 33 000
Misc. Field Crops 13 000 2.5 32 500 8 16 0.5 6 500
Melons 21 500 2.3 49 500 3.5 36 1.3 28 000
Lettuce 37 000 1.4 52 000 5 25 0.5 18 500
Carrots 7 000 1.3 9 000 A 31 0.6 4 000
Tomatoes 3 500 2.3 8 000 8 16 0.4 1 500
Misc. Garden Crops 16 000 1.7 27000 6 21 0.5 8 000
Citrus 1 500 3.8 5 500 3 42 2.8 & 000
Misec. Permanent Crops 13 000 4.2 54 500 3 42 3.0 39 000

(Creops) 600 500 3.57 2 144 000 8.3 15 0.63 379 000

{(Irrigated) 464 500 4,62 2 144 000 8.3 15 .82 379 000

oy
et

*U,5. Department of Agriculture Handbook Ne. 60, p. 37
*%EC of soil saturation extract that will reduce crop yield by not more than 10% from

Prainage of Agriculture edited by J., V, Schilfgaarde, p. 73, and U.S.D.A, Bulletin
No. 283, pages 10-12.
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TMPERIAL IRRIGATION DISTRICT
Leaching Requirement of Areas Cropped

1982

Average Yearly EC of Incoming Irrigation Water = 1,28 mhos/em

*Leaching Requirement = EC of Incoming Irripation Water
EC of Soil Saturation Extract

Consumptive Use Leaching Regquirement
Acres  AF/A AF **mmhos/ecm LR(%Z)  AF/A AF

Alfalfa 203 060 6.0 1 218 000 B 16 1.1 223 50C
Barley 0 1.8 0 13.5 9 0.2 g
Cotton 42 000 3.6 151 0060 16 8 0.3 12 500
Sorghum, Grain 2 500 2.5 6 500 12 11 0.3 1 60d
Sudan 8 000 2.5 20 000 10 13 0.4 3 004
Sugar Beets 37 500 3.7 139 000 16 8 0.3 11 500
Wheat 175 000 2.1 367 500 14 9 0.2 35 000
Misc., Field Crops 19 500 2.5 49 000 8 16 0.5 9 500
Melons 26 000 2.3 55 000 3.5 37 1.4 33 500
Lettuce 31 000 1.4 43 500 5 26 0.5 15 500
Carrots 9 000 1.3 11 500 4 32 0.6 5 500
Tomatoes 3 000 2.3 7 000 8 16 0.4 1 000
Misc. Garden Crops ' 21 5000 . 1.7 . 36 500 - 6 e 21 . 0.5 . 10 500
Citrus 1 500 3.8 5 500 3 43 2.9 4 500
Misc. Permanent Crops 17 000C 4.2 71 500 3 43 3.2 54 50C
(Crops) 594 500 3,67 2 181 500 8.0 16 0.71 421 00C
(Irrigated) &65 500 4,69 2 181 560 8.0 16 0,90 421 00C

*UJ,S. Department of Agriculture Handbook No. 60, p. 37

#5EC of soil saturation extract that will reduce crop yield by not more than 10% from
Drainage of Agriculture edited by J. V, Schilfgaarde, p. 73, and U.5.D,A, Bulletin

No. 283, pages 10-12.
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TMPERIAL TIRRIGATION DISTRICT
Distribution Present Uses ~ Imperial Unit

.

W 00~ Oy WIS L P
. L ]

10,

1973 1982
ACRE-FEET X 1,000
10~Year
1973 1974 1875 1976 1575 1976 1577 1978 1979 1980 1981 1982 Average
To 1,.I1.D. at Drop #1 2 956 3 072 3 001 2 784 3 001 2 784 2 693 2 672 2 803 2 769 2 765 2 516 -2 B04
ioss, Drop #1 te E.H.L, 61 75 58 33 58 33 22 24 8 34 23 19 36
iloss, E,H.L. to W.5.M, 16 15 9 19 9 19 18 23 12 30 21 17 18
Gross A.A. Canal Loss (2+43) 77 91 67 52 67 52 40 47 20 64 4y 36 54
Canal Loss and Regulation 197 197 222 207 222 207 190 170 194 172 219 228 200
Total I.I1.D, Losses (4+5) 274 288 289 259 289 259 230 217 214 236 263 264 253
5pill for System Regulation 10 5 7 7 7 7 6 10 11 8 6 4 7
Total Loss & System Regulation (6+7) 284 293 296 266 236 266 236 227 225 244 269 268 261
Total Deliveries to Users (1-8) 2 672 2 779 2 703 2 518 2 705 2 518 2 457 2 445 2 578 2 525 2 500 2 248 2 543
3
Water Conveyance Efficiency (100x9:1) 90.4 90.5 90,1 90.4 90.1 90.4 91.2 91.5 92.0 91.2 90.3 8%.3 90.7
Cross Acres of Crops 560.5 573.5 585.5 613.0 585.5 613.0 565.0 567.0 576.5 588.0 600.5 594.,5 582.5
Wet Acres Irrigated 444 .5 450.0 456,5 458.5 4£56,5 458.5 4600 452,0 460.0 460.5 heL .5 465.,5 £57.0
Delivered to Users 4.77 4.85 4.62 4,11 4,62 4,11 4,35 4,31 4 47 4,29 4.16 3.78 4,37
Ac. Fe./Ac., of Crop {9%11) _
Delivered to Users 6.01 6.18 5,93 5.49 5.93 53.49 .5.35 5.41 5.60 5.48 5.38 4,83 5.56
Ac. Ft,/fAc, Irrigated (9%12)
At Drop #1 6,65 6.83 6.57 6.07 6.57 6.07 5.85 5.91 6.09 6.01 5.96 5.40 6.13
Ac, Fe./tc, Irrigated (1312)
8-12-83 - 26 T-1119



Diversion Required at Drop #1 for Imperial Unit

Hotes for T-1112
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IMPERTAL IRRICATION DISTRICT
Selinity of Irrigation Water Received
By bDistrict
& Leaching Regulrement
(1959-1968)

Arnual Total Historic Leaching
Discharge Salt Wtd. Average Salinity 5 Require.
AP Tons¥*  T.A.F, P.P.M. K X 10 *®#%. Percent
Year (1) (2) (3) (4) (5) (6) 1/
1959 2,840,173 2,852,019 1.00 735 1,050 17
1960 2,983,860 3,162,485 1.06 779 1,110 19
1961 2,957,200 3,330,087 1.13 831 1,190 20
1962 2,951,266 3,399,486k 1.15 845 1,210 20
1963 2,901,h29 3,378,583 1.13 831 1,290 20
196k 2,710,474 3,284,28k 1.19 ”875 1,250 21
1965 2,62k,363 3,406,457 1.30 956 1,370 23
1966 2,817,912 3,650,447 1.30 956 1,370 23
1967 2,719,861 3,306,261 1.22 897 1,280 21
1968 2,806,124 3,408,548 1.21 889 1,270 o1
10 Yr. Avg. 2,846,266 3,317,863 .17 2/ 860 2/ 1,230 21

#Total Discharge All-American Canal Below Drop 1

*#¥Bazed on weekly salinity samples

*¥¥Based on conversion factor of 0.7 for ppm to conductivity'(micromhos/cm.
to nearest 10)

;/ Based on average salt tolerance for 50% yield reduction & historic

conductance of water delivered to District - Refer USDA, Handbook Nao. €0
% Bulletin 283. Includes allowance for minimum nonuniformity of application.
gj Weighted Average

Eng. Sec.

4 /17/89 T-1057



IMPERIAL IRRIGATION DISTRICT
THREORETICAL DISTRIBUTION " DELLVERED TO USERS”

1959-1968
Water Available

Year con?;?gg%szgii ‘Diiingii %/ Total Leaching Required_@/ 1T850F3§m gﬁiééiéﬂ.*
1959 1,899 2,250 (5.20-4.32) x b40.0 = 387 (-36) (201.6)
1960 1,80k 2,396 (5.38-4.36) x 43k.5 = k3 59 975
1961 1,840 2,415 (5.29-4.23) x 435.5 = -L62 113 95.3
1962 1,774 2,46 (5.16-4.13) x 429.5 = kL2 230 90.6
1963 1,852 2,513 (5.37-4.30) x 430.5 = k6l 200 -92.0
196k 1,893 2,399 (5-56-%.39) x 431.5 = 505 1 100.0Q
1965 1,839 2,312 (5.52-4.25) x 432.5 = 549 (-76)  (203.3)
1966 1,815 2,470 (5.39-4.15) x k37.5 = 543 112 95.5
1967 1,890 2,365 (5.37-%.24) x kh5.5 = 503 (~27) (101.1)
1968 1,782 2,476 (5.01-k.04) x b41.0 = k72 il 91.0
iﬁefiée 1,848 2,40k (5.37-k.2k) x 436.0 = 493 3/

% Represents waser that was availeble for farm loss after leaching requirement
and consumptive use had been satisfied.

#% Based nn Blaney-Criddle Formula
1/ Refer T-1051
2/ (Totel in 1,000 AF) Refer T-1059 for A.F. per irrigated acve

i/ Weighted Average

4 /17/69

Eng. Sec.
-1058



IMPERTAL IRRICATTION DISTRICT
WATER FOR CONSUMPTIVE USE AND LEACHING REQUIREMENT
-~ AND -THEORETICAL FARM EFFICLENCY

1059-1068
Per Irrigated Acre
(1) (2) (3) (&) (5) (6) (7) (8) (9) (10)
Total : Leach ¢.U. + L.R. L.R. TPotal Total Total Avail. wo% ¥, Effic.
Irrig Acres Cons. Require {(2) x 100 Only Delivered C.U.% L.R. F. E.¥* \ (6-9)x100
Year (1,000 AC) Use* (Percemt) (100 - (3 (&) - (2)  To Users (1) x () (1) = (5) (6) - {7+8) 16T **
1959 1o, 0 h.32 17 5.20 0.88 2,250 1,899 387 (-36) {101.6)
1960 43h.5 4.36 19 5.38 1.02 2,396 1,89L LL3 59 97.5
wmm. 435.5 4.23 20 5.29 1.06 2,415 1,840 L2 113 95.3
1962 h29.5 L.13 20 5.16 1.03 2,446 1,77 hho 230 90.6
1963 430.5 k.30 20 5.37 1.07 2,513 1,852 h61 200 92.0
1964 L31.5 L.39 21 5.56 1.17 2,399 1,893 505 1 200.0
1965 h32.5 h.os 23 5.52 1.27 2,312 1,839 549 (~76) {103.3)
1966 L37.5 k.15 23 5.39 1.2k 2,h70 1,815 543 112 95.5
1967 45,5 4.oh 2L 5.37 1.13 2,365 1,889 503 (-27) (101.1)
1968 hha.0 .04 21 g.11 1.07 2,476 1,782. |y o) 222 91.0
10 @ . ‘ ‘ o
Average 436.0 hoebh 1/ 21 5.37 1/ 1.13 1/ 2,Lob 1,848 ko3 1/
Note: Columns 1, 6, 7, 8, and 9 sre in 1,000 A,F.
% Based on Blaney-Criddle formuls
*#% Represents water that was avallable for farm losses after leaching requirement and consumptlve use

had been satisfied.

Colum 2 refer T-1055 1/Weighted Average

Column 3 refer T-1057

Column 6 refer T-1051 )

L/17/69



IMPERTAL IRRIGATION DISTRICT
INFLOW TO SALTON SEA ~ IID & MEXICO
1959-1968 (1,000 A.F.)

From Mexd.co From IID .

At Int. Operational Farm Total IID Total IID
Year Boundary Ioss Drainage & Mexdco
1959 a2k 88 933 1,021 1,145
1960 123 86 973 1,060 1,183
1961 117 78 973 1,05 1,168
1962 134 70 1,019 1,089 1,223
1963 kb 67 1,087 1,15k 1,295
1964 107 36 869 905 i,olg )
1965 113 27 856 883 996
1966 10k 28 977 1,005 1,109
1967 98 26 1,002 1,028 1,ié6
1968 107 20 981, 1,001 1,108
ige§§22 117 53 967 1,020 1,137
4/17/69 T-~1060

Eng. Sec.



IMPERIAL IRRIGATION DISTRICT
PHEORETICAL DISTRIBUTION .
=HHU CONIRIBUTION TO SALTON mmpz
1959-1968 {1,000 A.F. )

10 Year
1959 1960 1661 1962 1963 1964 1965 1966 1967 . 1968 Average
Leach Requirement 1/ 387 b3 L62 Lh2 Lol 505 549 543 503 L72 493
@ overational 1oss 88 86 78 70 67 36 27 28 26 20 53
85% Canal Loss and
Regulation¥ L7686 491, 62 k17 k1o 317 297 330 322 313 383
50% Water avail. for
Farm Efficiency¥® 30 57 115 100 __56 111 L7
Total Theoretical 2/ 951 HMOmo 1,059 1,04k 1,038 858 ‘873 957 851 916 976
Observed to Sea 3/ 1,021 1,060 1,051 1,089 1,154 905 883 1,005 1,028 1,001 1,020
Difference . -70 -10 +8 ~45 ~116 =7 -10 -48 =177 -85 ~lily

L
. % Based on 15% allowance for surface evapormtion and consumptive use of vegetdtion slong mh& adjacent to capal section
in Imperial Unit, Refer auubmm q.eu._...m.n_, Canal Loss and wmm&.m..wwob:

*¥Estimated 50% of water available for farm .._.ammmm after ..w.mmngbm H.m@ﬁumamu& and crop consugptlve use had been
satisfied from amount of "deliveries to users"
Refer T-1059 .

1/Refer T-1059
m\uomm nobt include 0ou.dﬂwdﬁnu.om from kubwm.ﬁ.
M\ Includes contribution from rajinfall

Eng. Sese.

4/17/69 72061



To IID st Plilot Knob

.oss, P.K. to Drop 1 (IID)
loss Drop 1 to E.H.L.

Loss E.H.L. to ¥W.5.M.
Gross A.A. Canal Loss
Canal Loss & Regulation*
Total A1l IID Losses
Spill for System Regulation
Total for System Reg. & ﬁénﬁl Lossg
tal Deliverles to Usgrs*;
System Efficiency -~ Percent

Gross Area of Crops - Acres %/
Net Acreage Irrigated - Acres %/

Del. to Users-Ac.Ft./Ac. of Crop
Del. to Users- Ae.Ft./Ac. Irrigated
At Pilot Knob-Ac.Ft./Ac. Irrigated

IMPERIAL IRRICATION DISTRICT
DISTRIBUTION PRESENT USES - IMPERIAL UNIT - 1959-1968

Thousands of Acre-Feetd _

SRR : : — — S— v
1959 1960 1961 1962 1963 196k 1965 1966 1967 1968 10 Yrs.
2858 3060 303 3006 3062 288 2688 286 2700 28k 2 908
58 76 79 55 71 37 6k 69 o 58 62
36 51 1) Ly L 35 L3 ko L& b3 L3
13 23 ok 28 35 18 19 21 20 16 22
107 150 1k9 12k 150 90 126 139 115 217 127
453 428 394 366 332 283 223 249 264 251 32k
560 578 543 koo 482 373 3kg 386 379 368 - ks
88 86 8 70 67 36 27 28 26 20 53
648 664 621 560 549 409 376 L16 ko5 388 504
2250 2396 2415 2 46 2513 2399 2312 2470 2365 2476 2 hob -
777 78.3 795 81,4 * B2.1 85.4 B6.0 85.6 85.4 86.5 82.7
, X : : Use 83 %
564 540 526 525 ° 547 548 554 581 607 561 555
Lho L3k k3s - L30: k30 I32 k32 L37 his L1, 435
3.99 LRI L,59 4,66 h.59 4,38 b,17 k.25 3.90 L.ha I,33
5.11 5. 52 545U 5.69 5.84 5.55 5.35 5.65 5.31 5.61 551
6.59 7.05 5.96° 6.99 7.12 6.50 6.02 6.60 6.22 6.49 6.67

#Canel lossand regulation includes seepage, transplration & evaporation losses, unmeasured deliverles to some 1,500 or more service pipes,
deliveries to farm homes, and farms less than 2 acres. -

*¥Deliveries to users & canal. loss & regulation have been corrected to allov for estimated 10% undermeasurement of deliveries for years

1959 through 1963.
17 Tn 1.000 Arres

m 1 Ach

Enga Bec,
ﬁ/;8/69
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